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drag link boot 


Bet your boots 


we make 'em 


Universal 
joint cover 


Bellows cover 
for sliding ways 


Hydraulic jack 
Coated fabric eytader ved Best 
cylinder rod boot 
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Custom-designed and 
engineered to fit mechanical giants or midgets 







Whether you want a boot two stories hig! or no So, whenever your p1 le involves the protection 
bigger than your thumb let C R Sirvis engineers eccentric, reciprocat or universal action call o1 
solve the problem for you, They're specialist hacked CR. Write us for ¢ plete informati 
by 78 years’ experience wit | 
ingenuity in the development and manutacture of 
mechanical boots. They'll design and produce (: R 
Sirvis boot to your exact require ents ll ny ize imM\ 
quantity using only the finest iterials: mec! 
eats called’ tanned and treated by CR nvi SIRVIS DIVISION 
or elastomer coated fabri The absolut aepel 


ability of your boot will be proved betore product 


CHICAGO RAWHIDE MANUFACTURING COMPANY CHI ow. Wc  @) 
1237 Elston Avenue + Chicago, Illinois 
RAWHIDE 


Offices 55 pr ’ ties. See y 
In Canada: Distributed by C igo Rawhide Mfg. C 
8 Caned td nilte ) 
of Ga — \ PX Hamilton, ¢ Other C R Products 
Export Sales: Geon Internatic Corp., Great Neck, New York 


CR Shaft & End Face Seals « Sirvene (synthetic rubber 
molded pliable parts « C R Non-metallic Gears 
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CHASE’ 
NICKEL LEADED 
COMMERCIAL BRONZE 







Tensile Strength up 27% 
Yield Strength up 20% 


above leaded commercial bronze! 


Rugged is the word for Chase Nickel Leaded Commercial 


Bronze. It has all the corrosion resistance of Leaded Com- 

mercial Bronze, plus increased tensile and yield strength. 

At the same time, Chase Nickel Leaded Commercial Bronze 

has a high relative machinability of 80%, which is ex- 
e cellent for screw machine work. 


This is the bronze alloy— moderately priced—for your 
BRASS & COPPER CO. products that take a beating! Products like electrical fasten- 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION ers, pole line hardware, nuts and bolts. 


The Nation’s Headquarters for Brass, Copper and Stainless Steel Chase Nickel Leaded Commercial Bronze is available in 





Chicago ted 4 r’ os Philadelphia 7 i. 1 ” ” 
all ae - rent round and he xagonal rod form. Round sizes from 4” tol 
Baston Cleveland Grand Rapids Los Angeles New Oriesns Providence diameter. Hex sizes from %” to %” diameter. For further 
Chaviotte Dallas Houston Milwaukee New York Rochester , ‘ : ; ee . plage 

St. Louis San Francisco Seattle Waterbury information, write Chase Engineering Service, Dept. A 
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Vaporizer 
Cup 


Big cost savings... 


OLD CUP 
(Cast iron—1.2 to 1.4% chromium) 


Stainless Steel replaces 
cast iron in burner cup... 
saves 60< a part, 
cuts weight 90% 








Cost of casting 


Machining 
(grinding, boring, 
drilling, tapping 


(Material and Labor) 


NEW CUP AND SPUD 
(Type 304 Stainless Steel) 





ESSE ee 
Spud material 

Drawing 

Welding 


Punching, beading cup 
and Machining spud 


About a year ago a manufacturer of oil burners 
changed specifications from cast iron to stainless 
steel for this vaporizer cup. 

It saves him $0.605 on each part—35 per cent on 
materials and labor alone—and practically elimi- 
nates service failures. 

By welding a stainless steel spud (machined from 
%”" hexagon-shaped bar) to the cup (drawn from 
.028 Type 304 stainless strip) the burner producer 
gets a more dependable part at much less cost. 

The vaporizers formerly used not only created 
service problems but took a high toll in tool grind- 
ing and replacement costs. Switching to stainless 
ended this headache too. 


Weight cut 90% 
Weight went down with costs. The cast iron cup 
weighed 5 pounds; the stainless cup weighs only 
¥2 -pound. What's more, the stainless cups are virtu- 
ally immune to “burn-out.” 

it’s Armco for Stainless 
Armco’s wide variety of stainless steels makes it 
possible for you to select the one right grade for 
your products. We produce all standard and many 
special grades in sheets, strip, plates, bars and wire. 
Get more ‘information about Armco Stainless Steels 
by calling the Armco Sales Office near you, or 
writing us at the address below. 


Armco Steel 
Corporation 


2466 Curtis Street, Middletown, Ohio 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL 
PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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THIS MONTH’S COVER 


An engineer inserts a relay into the gate of 
International Business Machines Corporation’s new 
random access memory unit. The circuitry for 
this device, a component of the IBM 650 RAMAC 
data processing system, was designed in the 
company’s Endicott Product Development Labo- 
ratory. Switching circuit design methods are 
described in an article beginning on page 162 
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Interesting 





to Note.... 


Satellites and Gondolas 

It was not until almost 100 years after Sir Humphry Davy fist 
produced magnesium by electrolysis that this metal became to be 
produced commercially. Yet, once it got started, the amount produced 
increased at an extremely rapid rate from 400 short tons in 1932 to 
184,000 tons for the year 1943. 

Humphry Davy’s career was varied and his progress was dramatic. At 
the age of 21 he discovered the effects of nitrous oxide and thereby 
At 23, Davy became acquainted with Count 


Rumford, who made him assistant to the lecturer of chemistry, and 


introduced “laughing gas.” 
only ten weeks later a lecturer, and a year later, professor at the Royal 
Institute. In 1813, five years after he discovered magnesium, the knighted 
Sir Humphry Davy had discovered fluorine, and in 1815 he invented 
the Miner’s Safety Lamp at the behest of the coal owners of Newcastle 

Magnesium, an underrated material, received a sizeable publicity boost 
of the Earth Satellite 
will be made of the metal. However, this is not the first time that 
magnesium has been used to set altitude records. Back in November 
1935, the “Explorer IT,” a 3,700,000 cu ft balloon of the National 
Geophysical Society—Army Air Corps Stratosphere Expedition set a 


recently when it was announced that the shel 


new world record altitude mark of 72,395 ft above sea level. The 
irried a 9 ft, 600 Ib air-tight gondola 


Besides two observers, the gondola 


largest free balloon ever built, it 
made of ;4; in. magnesium alloy 
carried the largest cargo of scientific instruments ever taken aloft 
Many things were revealed by the flight of the Explorer Il. Cosmi 
ravs were found to increase greatly in number as the balloon rose above 


the earth, with roughly 50 times as many at 72,00( n at sea level 
Electrical conductivity was found to inc1 teadil th altitude 
and was 100 times greater at 72,000 ft than a level. More 

date information on a magnesium-thorum 


article beginning on page 200 


Quiet ! ! 

The Encyclopedia Brittanica devotes thirty to the subject of 
“sound,” but at the outset states that there no definition for that 
form of sound which is called noise. Howe ris on every 
payroll and costs American business around $4 | accord 
ing to Sam L. Hooper, of Remington Rand and | president of the 
National Noise Abatement Council. Studi 
relationship between noise and plant turnover, production curacy 
ind health. The Aetna Insurance Co., Hartfor has shown 
that a reduction in plant noise has brought general efficiency up 9.2 


shown strong 


per cent, decreased typing errors 29 per cent, decreased machine oper 
ators’ errors 52 percent and reduced employee turnover 47 per cent 
Aetna has concluded that by bringing down noise levels in a plant or 
office a net savings of $58 per employee will be achieved 

Industrial compensation agencies throughout the country have been 
confronted with an increasing number of claims for loss of hearing duc 
to industrial noise In 1947, 232 suits were filed against the Beth 


Continued on page 








Can CURVIC® Couplings lower the cost of your product? 


They have done so for scores of manu- 


facturers, by reducing machining 
time, by saving time in assembly and 
by permitting more compact design. 

CurRVK 
accurate toothed connections which 
the 
centering and alignment. 


With Curvic Couplings, complex 


Couplings are extremely 


combine functions of driving, 


machine parts can be made in several 


smaller units and then bolted or 


otherwise fastened together. Experi- 


ence has proved that fabrication of 


many large parts in smaller units has 
reduced the time spent in machining, 
simplified final assembly, and reduced 


ZZ 


GL ‘ 
zat 


\\ 


over-all manufacturing costs. 

And there is no sacrifice of precision 
—in fact, Curvic Couplings are so 
accurate that tolerances in the finished 
held than 
when the part is made by any other 
means. 


assembly can be closer 


Curvic Couplings are used in such 
applications as heavy-duty gas turbine 
rotors like the one shown above, jet 
engines, crankshafts and camshafts. 

In addition to fixed or permanent 
connections, Curvic Couplings can be 
produced in semiuniversal, and in 
releasing clutch types. 

All types of Curvic Couplings are 


ASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3,N.Y. 


produced rapidly, economically, and 
with high precision, on Gleason Cut- 
ting and Grinding Machines. If you 
like to know about 
Curvic Coupling design or manufac- 
ture, the Gleason Works will be glad 
with and to 
recommendations about your specific 
applications. Write for our booklet. 


would more 


to consult you, make 


p> 47 

PIS i 
Here is how CURVIC Couplings are used in the 
production of an 8-stage heavy-duty gas turbine 
rotor, holding it in perfect alignment under the 


severe slresses 


encountered at high speed 
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This versatile switch provides 
precise control of numerous 
low to medium power circuits, 
on cycles ranging from 1 second 


to several hours or longer. 


Precision switching on long or short cycles... 


with Versatile New Mallory Timer 


HIS is one of the most versatile timer switches that 

Mallory specialists have designed. Originally con- 
ceived as a short-cycle timer for automatic vending 
machines, it is now available in many modifications 
that fit the needs of short to long cycles in numerous 
low to medium power uses—in appliances, and scores 
of other products powered by fractional 
power motors. 


horse- 


PRECISION TIMING. The combination of a constant 
speed permanent magnet motor and contact action 
by sharp cam rise gives highly accurate timing. 
On a 7%-second cycle, for instance, accuracy of 
+20 miiliseconds is guaranteed. 


MOTCR &ESET eliminates uncertainty and inflexibility 
of mechanical spring flyback at end of cycle. 


MANY VARIATIONS of the basic design are readily 
available at economical cost. Numerous circuits can 
be handled. For example, one version of the timer 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches « Tuning Devices « 
Electrochemical Copacitors « Rectifiers * Mercury 
Metallurgical Contacts * Special Metals * Welding 


Vibrators 
Batteries 


Materials 


controls five circuits, one of which is motor reset . . . 

or 6 circuits if the full potential accuracy of the timer 

is not required. The precision-timed portion of the 

cycle can be made adjustable by a variable cam. 

Tooling is also available for direct adjustment of 

this part of the cycle, by means of a screwdriver 

vernier accessible through the end plate of the hous- 
ing. Total cycle time can be anywhere from 1 second 

to several hours or more. 


HIGH DEPENDABILITY. There are few meving parts. 
Silver contacts, Underwriters’ Laboratories approved, 
have long life beryllium copper springs. 


Standard a-c ratings are 10 amperes, 125 volts and 
5 amperes, 250 volts. Other ratings are possible. 


For complete data, and for a consultation by Mallory 
specialists in timer switch applications, write or 


call us today 


Expect more...Get more from 
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Developments 





To Watch 


GETTING FORGING STRENGTH IN A CASTING. .. 


is an economic interest ir Force who would like to cut some of its 
uircraft costs. In a project now under way at the Armour Research Foundation of 
the Illinois Institute of Technolog. icago 16, Ill., the process is to make a 

isting of aluminum or magnesium essentially to shape, with the final shape 
produced by press forging. The idea is to find out how much forging is needed 
to get forging strength. A small amount of forging, 10 to 20 per cent deformation, 


produces l good ncrease in vield Stre neth V ith aluminum, work has been done 


" — 


t nt magnesium), and 


with the castings 
eld strength 


per cent, making e p oO Drit 
With magnesium, AZ 92 (9 per cent aluminum, 2 pet 
ea 30-40 pel t increase in treneth and the elongation remained the 
ime. In both cases the parts were solution heat treated, press forged, and aged 
processess are reversed, the vield strengt ncrease is only about 
ent Magnesium was press forged at ) sible temperature, 
Aluminum w vorked at room temperature 
rom the standpoi ost, it was found that press forging is slightly more than 
ing, but much less than forging. Another series ‘ts will be made using a 
g alloy for the casting, prior to press forging r, in the ca f aluminum’s 


drawback, the casting allov might be 


A MULTLCOLOR PRINTING AUTOMAT. .. . 


designed by the Adrema-Werke, Berlin, Germany, is reported to be able to 
imultaneously: (1) reproduce a typewritten text through a color typewriter ribbon; 
2) address this text with a one-piece plate with sight strip, cams, and riders; (3) and 
arry out polychrome book printing from zinc etchings or rubber stereotype plates 
lhe device, model AVA, works on the principle of book printing rotation, and 
in be used either as a combination machine for these operations, or for different 
jobs in those fields. A new type of rubber block permits offset work with the 


AVA, with the only difference that the colors of AVA prints have a greater 
luminosity. It was designed primarily for small printing firms and advertising 
departments rinting capacity is about 4000 prints per hr, with the largest print 
ing size 24x 30cm. It can process any paper between 20 g airmail and 300 g carton 
Also used on the machine is a selection aggregate, which when coupled with a 


register aggregate, makes statistical surveys concurrently with the printing work 


RUGGEDIZED, WATERPROOF TEST SETS. 

ire being dropped three feet onto concrete and submerged in water, and still 

function at the Naval Ordnance Lab.. White Oak. Silver Spring, Md New 

oncepts in design and engineering, plus the use of well known procedures in 

standardization are said to be responsible for this series of test sets that are easier 

to operate, manufacture, and service than earlier model NOL found that 

precision test equipment does not have to be fragile. In the new test sets, the 

ireful selection of components, the use of standard structural design techniques, 

Continued on page 10 
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; i 
ind the use of standard fiber glass transit cases were employed The test sets will 


vithstand normal use and transportation, ind failures because of moisture and 


dust have been eliminated [he sets are built directly into, and are normally 


used in the fiber glass cases. The case is so rugged that additional packaging during 


ng ae 
shipment is not needed. Conventional gasketing and O-ring sealing is used, plus 
1 quantity of desiccant to keep the air dry inside the set. No component 1s shock 


mounted. ‘The major conclusion drawn from this project that test sets cannot 


be designed as afterthoughts, but must be 


veapon system 


DECORATIVE FINISHES TO ALUMINUM SHEET. . .. 


nd ruded hapes are OSS I pan 


gle-Sheet, a 


procedure devised by the Aluminum Company of America, 1501 


} 
I i 


Pittsburgh 19, Pa Che finish presents many reflecting facets, imitatn 1 con 
tinually changing surface pattern, and has been applied in c yatural 
finish to plain and patterned rolled sheet ind extruded shapes 

the result of inducing the formation ibnormally large grain 

dluminum allo Individual grains are then made to stand out 
icid etch Spang e-Sheet is still in ! ‘perimental stage and 


mmMeria 


COMBINING POWDER METALLURGY PROCEDURES WITH INVESTMENT CASTING 


ia cement-tvp¢ 
I 


, 
ch heat condu 


turbine blades, guide vanes, omponents. ‘The process starts 
1 skeleton body pressed a1 


I 


; 


high melting point material 
uch as titanium « ie finished product in shape 
limensional tol n¢ and finis hen, ¢ he investment casting process, 
ybalt 
Ihe 


with 


Machin 


hese titanium carb skeletons arc I ith high nickel ar 
sistant 1] 
+ 


1 
ll} rbide cermet 


5 


tress rupture properties which are ab 
able in the annealed condition, quenching 
methods after fabrication and can be I led without istortion Known as 
Ferro-Ti ¢ t was developed bv the Sinter orp. of Ameri |? odworth 
Ave., Yonkers 2, N. Y Che technique also permits the production ym posite 
structures containing binder alloy-rich ling and trailing res for added high 
Rockwell C hardness of Ferro 3-73; o eel 64-67; of 


ten ¢ irbide 65-dI of 


\ LIQUID LEVEL SWITCH WITH NO MOVING PARTS 


a thermal instrument operating on a difference in heat transfer between the 
element and the d in the vessel, or the sensitive element and the 
vapor. Used particularly rt indi yn and control of liquid level in tanks 
boilers, sterilizers, and other types of industrial vessel:, the switch is capable of 
switching loads up to 5 amp at 250 v a-c without subsidiary amplifiers 
It requires no maintenance, and can be used where the interior of the vessel } 
ontrolled is not readily accessible for cleaning or repairs. Changes of level on 
ler of 4 in. is sufficient to yperate th e operating mechanism 


Continued on page 13 
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yourtt Fino G. $. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... 
Adding Machines e Aircraft Carburetors & Fuel Meter- 
ing Systems e Aircraft Instruments and Radios 
Automatic Musical Instruments e Business Machines 
Chain Saws « Check Signing & Protecting Machines 
e Clippers for Barbers, Animal Shearing & Hedge 
Trimming e Cloth Cutting Machines « Coin Changers 
& Counters ¢ Communication Equipment « Electric 
Fans e Electric Motors © Floor Polishers, Sanders, 
Scrubbers, Sweepers e Food & Drink Mixers, Blenders 
e Home Appliances e Lawn Sprinklers @ Machine 
Tools « Meat Tenderizers, Grinders, Slicers 
Military Equipment e Motion Picture Cameras & 
Projectors « Outboard Motors « Pneumatic Pro- 
duction Tools e Portable Electric Tools « Radio & 
Radar Tuning Assemblies e Radio Anti-backlash Gears 
e Record Changers e Sewing Machines « Steel Strap 
Stretchers @ Step Switches e Tapping, Drilling & 
Threading Equipment « Telephone Dials ¢ Television 
Sets e Thermostatic Controls « Typewriters « Vend- 
ing Machines « Washing Machines 








RUGGED MERCURY CHAIN SAW 
ASSURES UNFAILING SERVICE WITH 


G.S. GEARING 


Rugged dependability is traditional of all MERCURY en- 
. ° gines manufactured by the KIEKHAEFER CORPORATION. 
5 Yat itt; Inc Their new Chain Saw, with Gearing by G.S., is designed 
p f wa and built to stand up under the hardest kind of gerv- 
ice..% More and more manufacturers of TOP QUALITY 
2635 WEST MEDILL AVENUE mechanisms are turning to G.S. for Small Gearing. For, 
CHICAGO 47, ILLINOIS here at “Headquarters”, they get extreme uniform accu* 
racy! Assembly lines keep rolling. Rejects vanish. Costs 
come down. Customer satisfaction increases as products 
SPURS © SPIRALS © HOLICAAS © GEVEIS © Mevennals | run smoother, quieter, longer. Start now enjoying all the 
WORM GEARING * RACKS ° THREAD GRINDING superior advantages only G.S. Gearing can give. Send 
along drawings or descriptions today. 








WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 


J ? i, a. 
OF FRACTIONAL HORSEPOWER GEARING SEND FOR FRE 6-page Small Gearing 


Guide. It describes 80 types 
and applications. Contains useful charts a valuable aid to 
anyone interested in Smal] Gearing. Use company letterhead, 
please. No obligation, of course. Write today! 


0 Years of pccializing inghnall. Gearing! 
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COEFFICIENT OF FRICTION VS. SPEED FOR VARIOUS PRESSURES 


Curves show opporent coefficients of 
friction of cork facings on slotted steel 
plate 9's" O.D. x 62" 1.0. with ‘*” ra- 
dial slots dividing facing and plate into 
tix equol segments 
type “A” transmission fivid ot 200°F 


Plote wes run in 


152/1N" PRESSURE 





} 


302/1N" PRESSURE 





452/1N° PRESSURE 
_—— = 





COEFFICIENT OF FRICTION 


752/1N PRESSURE 











1002/IN PRESSURE 
_—_——_— — — = 
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LINEAL SPEED AT AVERAGE DIAMETER — FPM 


CORK CLUTCH FACINGS: 


High torque capacity at low engagement pressures 


The ability of cork facings to work efficiently 
at low engagement pressures helps clutch manu- 
facturers get high torque capacity at relatively 
low cost. Savings in the number of plates or their 
size are often possible—and, in turn, savings in 
weight, space, metal, and friction material. 

The chart above shows that a typical cork- 
compound clutch facing has relatively high co- 
efficients of friction under engagement pressures 
as low as 15 psi. This kind of performance makes 
cork composition facings ideal for use in tractors, 
appliances, and industrial equipment, for ex- 
ample, where unit pressures of 20 psi to about 
150 psi are normal. 

The life expectancy of cork is amazingly long. 
In fact, Armstrong cork clutch facings in the 


automatic transmissions of 13 American makes of 
automobiles normally outlast the cars themselves. 

Another design advantage of cork facings is 
the wide performance range that can be ob- 
tained by changes in the plate design or the cork 
compound itself. This flexibility gives designers 
wide freedom in clutch design which is of value 
whether their goal is cost reduction or perform- 
ance improvement. 

Perhaps cork’s high torque capacity and de- 
pendable performance can be of help in your 
clutch design problems. We'll gladly help you 
choose the most efficient cork facings for your 
particular applications. Write to Armstrong Cork 
Company, Industrial Division, 7211 Irvin Street, 
Lancaster, Pennsylvania. 


Armstrong FRICTION MATERIALS 


... used wherever performance counts 


Product Engineering — November, 


1956 





Developments to Watch 


is temperature compensated, and is unaffected by temperatures from zero to 350 F 
Also, it has an automatic surge damping effect, as a positive change in level of 
sufficient duration to affect the heat tranfer rate is necessary before the switch 
will operate. This eliminates short-cycling caused by momentary changes in 
level, like vessels subjected to surging or vibration. Production will start next 
month at: Teddington Industrial Equipment Ltd., Sunbury-on-Thames, Middle 


sex, England. 


ELECTRONIC COMPONENTS FOR HIGH TEMPERATURE OPERATION.... 
. are in long range Air Force plans. Indications show the need for electronic 
equipment capable of taking surrounding temperatures in the vicinity of 500 C 
Investigation along these lines at Armour Research Foundation, Chicago 16, III 
are to determine what present electronic components are suitable for operation at 
these temperatures, and to study materials which can be used as the dielectric 





in capacitors, and other materials for wire insulation 


RCA’S THREE MAJOR ADVANCES IN ELECTRONICS. 


. announced earlier this year and last year, have some new applications. ‘The 
previous electronic refrigerator with no moving parts has been increased in size, 
and its principles have been applied to an air conditioning system using large wall 
panels which become cold with the application of electric current. With a 
reversal of the current, the same panels produce a heating effect. ‘The system 
uses no motors, fans, pumps 01 other moving parts At it present stage or 
development the device can maintain a room temperature 25 deg cooler than th 
outside temperature. Used in reverse, the system will maintain a room temperature 
“considerably more” than 25 deg warmer than the outside temperature. Another 
development is a hear-see home magnetic player for television. Housed in a 
cabinet no larger than a high-quality magnetic tape sound reproducer, the new 
device can play over a standard television set the pictures and sound of television 
programs pre-recorded on magnetic tape. Work is progressing on the same system 
for color. A further development, the light amplifier, in the form i thin flat 
panel, can increase by 1000 times the visual brightness o project light 
amplifying fluoroscope for industrial X-ray use in normalh 


is one application 


AND IN ADDITION.... 


oto ola’s ansisto MNnUrACTUIINE Givision are in pilot run production with 
Motorola’s transistor manufact | lot t t] 


a 500 mc transistor, but do not expect them to be used in products for two vear 


\ program is being conducted to predict the deterioration in performance of ele 


| 
tronic equipment due to the presence of certain chemical dust particles in the 
air.... It has been reported that a large Ruhr (German) steel firm, Hoesch Werke 


is conducting experiments to use metal fuels, such as compounds of aluminum and 
silicon, to get steel directly from the ores. Other rumors concern experiments 
with atomic smelting. . . . An automobile company is conducting experiments 
with metals in the neighborhood of absolute zero hoping to discover short cut 
to the tailor-making of new alloys... . Dr. R. G. Breckenridge, Dir. of one Union 
Carbide and Carbon Corp.’s new research lab, says that within the next te 
vears the U.S. will need a minimum of 8000 physicists in the chemical and solid 
state physics fields. Of the 16,500 physicists in the U.S. today, 4000 are in thes« 
two fields; in the 1930’s only 100 were in the field 
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NEW CONTROLLER LINE 
ADAPTS 976 WAYS 


Fenwal Announces 
Low-Cost Temper- 
ature Indicating 
Controllers 


ASHLAND, MASS. Fenwal 
Inc., has announced here that tailor- 
made, accurate, low-cost temperature 
indicating controllers are now avail- 
able from stock. 

Tailor-mades from stock are made 
possible by the development of the 
Fenwal 541 The 

541 is a standardized line of 
matched temperature indicating con- 
troller parts which can be combined 


new Series line 


Series 


easily in 576 ways. 

From these possible combinations 
come pertect solutions to countless 
temperature problems. A 


prospective user lists the characteris- 


control 


ties of the ideal temperature indicat- 
ing controller for his particular opera- 
tion, and Fenwal assembles an instru- 
ment 
parts in stock. 

No matter 
chosen, the result 


with those characteristics from 
what combination is 
is a rugged, accu- 
rate, compact and easily maintained 
unit 1n a shock-proof, splash-proof, 
dust prool The 
available in colorsto match an 
ment in which it 


nousing 1s 
equip- 


installed. 


housing. 


may be 

Installation and calibration are so 
simple that instrument technicians 
and laboratory 


necessary. And, after installation, all 


procedures are un 


normal temperature adjustments are 
external. 
No 


chosen, 


matter combination 1s 
the 
accurate to 
The accuracy is 
with few moving parts and no internal 


wnat 
resulting instrument is 


within one per cent of 


scale ong lasting, 
gears. Simplicity of design brings the 
wear factor close to zero 

541 


control. 


Series offers single or double 


ecircult There is a choice of 
four different long-life snap switches, 
with ratings up to 20 amps, 250 volts, 


A.C 


combination, can provide a wide 


These switches, 


singly or in 


l4 


new Series 541, 
ch ha 


ate two separate circuit 


One of Fenwal’s 
circuit model wt 


at the pre-set te 


variety of operating characteristics. 
Three stainless steel bulb types are 
available at no 


increase in price to 


meet space or process requirements 
Capillaries and bulbs are corrosion- 
proof. Capillaries are swivel-mounted 
to protect them from breakage. 
There is a choice of three tempera 
150° to 200°F, 50° to 
to 700 F, 
equivalents 


ture ranges: 


100 F, or 50 or their cer 


tigrade Special 


ranges 
are available on request. 


The control mechanism may be 


subjected to temperatures up to 
150°F, 


from 50 


and is ambient compensated 
to 150 F. 


bulb-and-capillary 
two snap switches 


n 


,» Cat h 








controllers. 


vith a setpoint i 


Write to Fenwal Incorporated, 211 
Pleasant Street, Ashland, Mass. De- 
the tailor-made temperature 
indicating controller that i 


scribe 


would fit 
your operation perfectly 
excellent that 


be yours at 


(hances are 


the tailor-made can 


savings never before 


pe ssible. 


CONTROLS TEMPERATURE 
... PRECISELY 


No 





Twice around the clock or less—and your order for 
TIMKEN 52100 steel is on its way to you 


LL it takes is a phone call today to 
A get your rush order of Timken" 
52100 steel tubing on its way tomor- 
row. We ship within 24 hours of your 
order because we stock 101 different 
sizes of 52100 tubing—from 1” to 
10%" O.D., all available for less-than- 
mill quantity orders. 


Timken 52100 steel can save you 
money as well as time. It can be used 
in place of many more expensive 


steels for hollow parts jobs that call 


for a steel that’s hard and tough, yet 
easy to machine. 52100 is through 
hardening in moderate sections and can 
be heat treated to file hardness and 


tempered back to any desired point. 


Timken 52100 steel is ideal for 
parts such as: aircraft parts, ball beat 
ing races, pump parts and plungers 
collets, bushings, spindles, grinding 
machine parts, precision instrument 


parts. 


rhe Timken Company ts America’s 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


Product I ngineering N 


pioneer producer of 52100 steel tub- 
ing, and the only company that makes 
this steel in tubing, bars and wire. Our 
unc qualled experic nce assures you ot 
uniform steel quality from tube to tube, 


heat to heat, and order to order. 


For immediate delivery of your 
less-than-mill quantity orders of 
52100 steel, write, wire or phone The 
Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, 


Ohio. Cable address: TIMROSCO”,. 


TIMKEN , 


Fine Alloy 


STEEL 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 




















Do you have an Synchronous Speed 


Application with 
Requiring... Induction Simplicity 


Allis-Chalmers new development — the Synduction 
motor — offers these characteristics at low cost — 
... Constant speed, regardless of with the dependability of an induction motor. In 
load or voltage, depending only addition to constant speed from no load to pull-out, 
on frequency. it also offers across-the-line starting, wide range of 
speeds and high efficiency. It’s another example of 
... Synchronized speed for a number MORE motor pioneering by Allis-Chalmers. 
Allis-Chalmers invites your inquiry, in the belief 
of motors. sa thancinge ' 
that many processes can be improved by the appli- 
7 7 cation of Synduction motors. Our engineers will 
... Adjustable speed with minimum gladly analyze your present operations to help you 
variation at any speed setting. determine where Synduction motors can be applied 
profitably. Call your A-C office or write Allis- 
Chalmers, General Products Division, Milwaukee 
1, Wisconsin, for Bulletin 51B8440. 


Synduction is an Allis-Chalmers trodemork 


~~” ALLIS-CHALMERS 
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...-do you vote a straight AMERICAN ticket? 


There’s no real substitute for American-made 
production machinery in any branch of American 
industry. Designed and built to take the strains 
and stresses of the world’s toughest demands for 
speed and endurance . . . with a minimum of 
down-time and maintenance . . . American ma- 
chines are today more than ever the best buy in 
every field from textiles to metal-working. Yes, 


and here's why it pays to make sure 

that All New Machines you buy 
ore equipped with 

NEW VEEDER-ROOT COUNTERS 


Modern Veeder-Root Counters are 
available for building into . or attach 


ing onto... all types of production ma 
Hand Covunt- 
ing: Vory-Tolly 
Veeder-Root know-how and quality for Multiple Unit Re- 
set Counters for 
years of accurate Countrol of produc inventory, inspec- 
| ' tion ond 1,001 
tion and uniformity. Ask your Industria hond - counting 
Supply Distributor or write Veeder jobs. Up to 108 


counters in | bonk 
Root Inc., Hartford 2, Conn 


chines. They are built with unmatched 
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American production machines are the backbone 
of America’s competitive economy . . . and why 
settle for anything else? 


\\WEEDER-ROOT INC. 


“The Name that Counts” 


Hartford, Conn. « Greenville, S. C. « Chicago 
New York « Los Angeles * San Francisco * Montreal 


Offices and Agents in Principal Cities 


Mechanical 
Counting: Smoll Electrical Count- Controlling: Set for 
resets count ing: Remote indicat number of turns, pieces 
strokes, turns, ing counters (AC or or operations re- 
pieces ore DC) bring your pro quired. Predetermin 
built into mochine duction mochines as ing Counters control 
tools, light presses, close os your office the run exoctly 

etc woll, Moy be pone! prevent overruns ond 
mounted in groups shortages 














Craftsmanship of the 20th Century 


In modern merchandising, product ideas are 

“where you find them.” They come from the 

MONSANTO selling agent. They come from the manufac- 
turer. In today’s Plastic Age, more often than 

not, they originate in the design department 

of the custom molder. Read how one of America’s foremost 
merchandisers teamed with a leading custom molder to translate 


the unique properties of a plastic material into a new departure 
in furniture design. 


GE, Sears, and Lustrex styrene plastic open 
up new color possibilities in furniture 














DESIGN OBJECTIVE: a drawer for chests and nightstands that of- 
fered new color possibilities, ease of manufacture, economy, durability, 
and ease of care—without sacrificing the warmth, beauty, and acceptability 
of wood 
MATERIAL SPECIFICATIONS. [he Chemical & Metallurgical Divi- 
sion of General Electric Company, working with Monsanto specialists, 
designed the answer—a 3-sided drawer 
molded in one piece of Monsanto high 
impact Lustrex styrene plastic. The 
fourth side—the front—was to match 
the case 
GE selected high impact Lustrex for 
many reasons. Color, for one—an 
unusually wide and varied range of 
lustrous colors. Fast moldability Tougb- 
ness. Dimensional stability—drawers 
molded of Lustrex would resist swell- 
ing or warping. Lustrex offered design 
flexibility—the one-piece molding could 
incorporate top runners, center guide 
flanges, compartments, and dividers. 
And the wooden side could easily be 
attached. 








PRODUCTION of the drawers was by 
injection molding in 200 oz. presses at 
General Electric’s molding plan 

Decatur, Ill. The molding material was 

Monsanto I ustrex Hi-Test 88, a rubber- Investigate the Monsanto 
modified high-impact styrene 


7 
compietely-Daianced 


THE FINISHED DRAWERS come plastic compounds devel: 
in beautiful pastel molded-in colors : - 
T heir ie aeeeted corners are eCasy partic u af appi al ; ns and x 
to clean. There are no seams in the 
piece construction to dry out or spread 
No additional finishing is 1 
drawers fit snugly without fe 
ing in the cases made by Broy 
ture Factories, Lenoir, N. C., and Wa 
Furniture Co., Fort Smith, Ark 
Sears Roebuck. Featured in Sears 
line of bedroom furniture, these dr 
ers are making a major contribution to 
the growing trend to color in American 
homes today 
his is one of hundreds of design and production problems which h 
been solved by utilizing the facilities of the plastics custom molding indus 
try. The skill and experience of these 20th Century craftsmen are availab 


to manufacturers designing for greater efficiency and lower costs. As 


major supplier of plastic resins, Monsanto is in a position to introd 
you to custom molders who will put their skills to work for you 

are considering a design change for your product line, be sure t 

gate plastics. Write to Monsanto Chemical Company, Indust: 


cations Dept., Room 908, Springfield 2, Mass 











ARMASTEEL 


ArmoSteel’s machinability makes it outstanding in the 
ferrous field. In general, its rating is from 10% to 30% 
better than bar stock or forgings of the same Brinell MACHINABILITY RATING (PER CENT) 
hardness. One of the reasons for this rating is the struc- 


ture, which consists of a matrix of sorbitic-pearlite and 
0 50 60 70 





spheroidized cementite in which small nodules of carbon 


STANDARD MALLEABLE IRON — BRINELL HARDNESS 110-145 


ore imbedded. Because of this the chips break off more 
readily in machining operations whether it be turning, 
drilling, milling or broaching. 


The machinability rating of a metal is not absolute—its ren a ae aaiain son.ten 





rating can be stated only in relation to that of another 
S.AE. 1112 —BRINELL HARDNESS 179-229 





metal. To establish the accompanying machinability Ee 
SAE. 1137 —BRINELL HARDNESS 187-229 





rating table Bessemer screw stock S.A.E. 1112 is used as 
the base. In establishing these ratings, the cutting speed SAE. 1035 — BRINELL HARDNESS 174-217 


of the S.A.E. 1112 is the rate generally used in turning S.AE. 1040—BRINELL HARDNESS 179-229 











this metal on automatic screw machines. The rate of feed, Oy, an ener pom 





however, is altered to that necessary to attain normal 
" : s SAE. 5040 — BRINELL HARDNESS 179-229 
tool life and good surface finish when using a coolant. 





When the other metals are tested, the feeds and speeds SORE CAST HGH BRIELLE HARDNESS 100-193 


are varied from these basic rates to whatever rate is MEDIUM CAST IRON — BHN 193-220 











necessary to obtain comparable tool life and comparable HARD CAST IRON — BHN"220-240 


surface finish. The ratio of these rates of speeds and feeds 
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castings are easier to machine* 


of each tested metal determines the percentage of 
machinability. 


ArmaSteel is a versatile pearlitic malleable iron that 
combines the advantages of both castings and forgings. 
ArmoSteel parts can be cast by conventional sand method 
or shell mold process to relatively close dimensions in 
large quantities at low cost. Because of the excellent, 
accurately controlled physical properties of ArmaSteel, 
these parts have the strength and performance charcc- 
teristics usually associated with plain carbon steel forg- 


ings. 


ArmoSteel is produced in three ranges: ArmaSteel 84M, 
ArmaSteel 85M and ArmaSteel 86M with a wide variety 
of physical properties uniformly maintained through ac- 


curate heat treating operations as follows: 


ARMASTEEL 84M is recommended where a high degree 
of strength is necessary. It usually replaces heat-treated 
steel parts in the 1040-1050 S.A.E. range. It has a 
hardness range of BHN 241-269 or 3.7-3.9mm. impres- 
sion with a 3000 Kg. load. Tensile strength is 100,000 


ompored with medium carbon steel forgings. 


p.s.i., yield strength is 80,000 p.s.i., and percent of 
elongation in 2” is 2.0%. 


ARMASTEEL 85M is recommended where moderate 
strength is required and where selective hardening is 
necessary. This class usually replaces parts in the 1035- 
1050 S.A.E. range. It has a hardness range of BHN 197- 
241 or 3.9-4.3 mm. impression with 3000 Kg. load. 
Tensile strength is 80,000 p.s.i., yield strength is 60,000 
p.s.i., and percent of elongation in 2” is 3.0%. 


ARMASTEEL 86M is recommended for less highly stressed 
ports usually replacing steel parts in the 1020-1035 
S.A.E. range. It has a hardness range of BHN 163-207 
or 4,2-4.7 mm. impression with 3000 Kg. load. Tensile 
strength is 70,000 p.s.i., yield strength is 48,000 p.s.i., 
and percent of elongation in 2” is 4.0%. 


The FOUR ports illustrated below are typical of the 
hundreds of different parts and products successfully 
produced in ArmaSteel for many diversified industries. 


Write, today, for new 70 page comprehensive catalog 
. Or request personal help from our experienced en- 
gineers, without obligation. 


29 - ey 
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CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION * SAGINAW, MICHIGAN ¢ DEPT. 10 
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Thymotrol fhp adjustable-speed drives in 
full new line are more compact, cost less 


A completely re-designed line of frac- 
tional-horsepower Thymotrol adjust- 
able-speed drives—at new lower prices 
is now offered by General Electric. 
Thymotrol drives—-comprising d-c drive 
motor, control panel, and control station 
are applicable to conveyers, machine 
tools, and other small machines whose 
performance can be improved by adjust- 
able speed. With a full range of ratings 
economical half-wave units: 1/50 to 
, hp; smooth operating full-wave units: 
by, 14, le hp) plus availability of a va- 
riety of optional performance features, 
you get exact matching of job require- 
ments, pay only for as much drive as 
you need 
D-c drive motors provide outstanding 
performance on rectified power, sup- 
plying constant torque over the entire 
speed range. Open dripproof and totally 
enclosed constructions are standard, 
others are available. 
Control panels electronically convert a-c 
to d-c power. They are housed in easy- 
to-install, NEMA Type 1 wall-mounted 
enclosures, with lift-off covers for easy 
maintenance. 
20:1 speed range and close speed regu- 
lation increase machine’s versatility, 
permitting its use on a variety of jobs. 


"Registered trade-mark of General Electric Co 


Printed circuitry contributes compact 
ness and sturdiness, makes possible 
lower prices, faster delivery. 

Dip soldering firmly secures panel board 
components to printed circuitry. Com 
ponent replacement is fast, simple, 
requiring only a soldering iron and pliers. 
Single-tube design of half-wave Thymo- 


trol drives emphasizes the unit’s ex- 
treme simplicity of construction 
Plug-in panel boards facilitate rapid 
servicing. Complete panel can be re- 
moved or installed in ten seconds— 
without disturbing customer wiring— 
permitting a high continuity of produc- 
tion. Write for GEA-6519. 


Lightweight tachometer generators measure speed ranges from 100 to 5000 rpm 


When your machine tool application 
calls for speed indication of moderate 
accuracy, select G.E.’s compact tach- 
ometer generators which are only 3,; 
inches in diameter. Weighing less than 
four pounds, the versatile four-pole a-c 
tachometer generators feature totally 
enclosed construction and serve speed 
ranges from 400 to 5000 rpm. 

Two-pole, d-c, ball-bearing tachom- 
eter generators provide accurate speed 
ranges from 100 to 5000 rpm. These 
units weigh less than six and one-half 
pounds and can be used as a signal 
source in a speed regulated drive 
scheme, Write for GEC-1405. 


ELECTRIC 
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Digest? 


Versatility of new 47W7a24Ze' d-c motors simplifies motor selection problems 


New General Electric d-c Kinamatic 
motors can meet modern industrial 
needs by performing either as an indi- 
vidual motor drive or in regulating 
systems. Their versatility and flexibility 
permit a wide variety of both constant- 
and adjustable-speed applications used 
today for automatic processing. These 
versatile features help designers sim- 
plify motor-selection problems. Adjust- 
able-speed by armature voltage control, 
field strength control, or combination 
of both, provides the speed, torque, 
horsepower required in almost any se- 
quence. For constant horsepower, 
higher operating speeds are obtained 
through field strength adjustments 
For lower speeds, the d-c Kinamatic 
motor can operate over wide speed 





ranges including speeds far below base, 
even stalled conditions. Ratings from 1 
to 150 hp are included in the line. See 
GEA-6355 


tTrade-mark of General Electric 


FHP machine tool motors factory 
lubricated for ten years 


New General Electric machine-tool re- out extra parts. Front-connected saddle- 
lays are now available with 2 to 8 poles clamp terminals make wiring easy 
including a 6-in-line model with same Strongbox coils are protected against 
mounting dimensions as the 4-pole form oil, moisture, and dust. Ratings are 
Relay contacts can be changed from 10 amperes, 110-600 v, 25-60 cycl 

Special ball-bearing construction and normally open to normally closed with See Bulletin GEA-631 

new-type grease in G-E totally enclosed 

fan-cooled machine tool motors provide 

long, low-maintenance service and sup- 

port heavy thrust loads. Sturdy welded General Electric Co., Apparatus Sales Division, Section A668-133, Schenectady 5, N. Y 

on base assures rigid mounting and Please send me the following bulletins 

accurate motor alignment; compactness \ for reference purposes : for immediate project 

simplifies assembly and design. These | OGEA-6317 Control Devices GEC-1306 Fhp Machine-tool Motor 

motors are rated 4, 3» 14, 44 horse- ' GEA-6355 Kinamatic D-c Motors GEC-1405 Tachometer Generators 

power in 60/50 cycles, 208-220/440, GEA-6519 Fhp Thymotrol Drives 

220/380, 500 volts and are engineered 

to stand up under continuous start-stop , Nome 

service in heavy-duty industrial appli- 

cations. See Bulletin GEC-1306 City 
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Here’s the big news 
in the metal powder industry — 
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CONTROLLED QUALITY of tubular 
products starts with the carbon 
steel and stainless steel from 
which they are made. Republic 
ELECTRUNITE® Tubing is controlled 
for quality from ore to finished 
tubing. When you specify ELEC- 
TRUNITE Tubing you are sure of 
getting uniform diameter, wall 
thickness, concentricity, strength 
and ductility. These characteris- 
tics back your production facili- 
ties, simplify and speed output 
of superior parts like the immer- 
sion heater being fabricated at 
right. Mail the coupon for com- 
plete information, 


REPUBLIC 


Woladi Witleal Range of, Standard Steels 
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REPUBLIC IRON POWDER with 


€ catrolled 
EF imensionai 
| = actor 


The Metal Powder Division of Republic Steel is 
now producing three types of Iron Powder, each 
with a variable controlled characteristic. This is 
called Controlled Dimensional Factor. 

Simply stated, it means that in the presence of 
copper, Republic Iron Powder—depending on type 
—can be made to grow, shrink or remain stable 
within acceptable limits. The powders have been 
designated as Type S for shrinkage, Type G for 
growth, Type N for normal. 

Think what this means to you as a producer or 
designer of iron powder parts. For example, 


<= 
CONTROLLED PHYSICAL PROPERTIES and the cold finishing process 
performed on Republic Cold Drawn Steels provide dependability 
and economy in the manufacture of hinge pins and pivot ends on 
the Sherman Digger. Republic Cold Drawn Steels give these parts 
higher strength, greater hardness and a bright, smooth finish. They 
also provide top ratings on feeds and speeds, long tool life, free 
dom from abrasion and high product quality. Available in all car- 
bon, alloy and stainless analyses. 

> 
CONTROL COSTS on your stamped and drawn parts by using the 
top-notch production facilities of Republic's Pressed Steel Division. 
This truck pedal shaft bracket is one of a wide variety of steel 
ports mass-produced for large-volume manufacturers. Large or 
small, we handle them all. Your savings in handling, inventories, 
labor and overhead are reflected in reduced cost per piece. Book- 
let 681 describes the entire operation. Send the coupon, 


STEEL 


ant Steck Froducla 
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suppose your dies have become oversize through 
wear. By using Type S powder, with a controlled 
shrinkage factor, you can continue to use those 
dies and still produce parts to specified tolerances. 

Controlled Dimensional Factor is exclusive with 
Republic and the Republic production process. CDF 
is an addition to the excellent Republic chemistry. 
CDF powders are also available with apparent density 
ranges of 2.3 to 2.5. 

For engineering service or more information on 
how CDF can be applied to your production of iron 
powder parts, send the coupon, 


REPUBLIC STEEL CORPORATION 
Dept. C-2217-A 
3150 East 45th Street 
Cleveland 27, Ohio 
Send more information on: 
0 Iron Powder 

0 Cold Finished Steels 


0) ELECTRUNITE Tubing 
0D Stampings 


Name___ Tithe 
Company 
Address 


Zone Mate 





ONE OF A SERIES OF 


INFORMATIVE MESSAGES FROM HYATT.. . 


Cylindrical Roller 
Bearing Inner Races 


Their vital importance in bearing 
performance ...advantages of carburizing... 
the manutacturing procedures which 

assure maximum quality and life 


The function of an inner race is to provide a fatigue- 
resistant surface between a shaft and the rollers of an 
anti-friction bearing. Because of the geometry of a 
roller bearing, there is a smaller area of contact between 
the inner race and rollers than there is between the 
outer race and rollers. 


This smaller area of contact has the effect of con- 
centrating the loads on the inner race to a greater 
degree. Therefore, the inner race is always the critical 
member of a roller bearing from a fatigue life stand- 
point. When the inner race is the stationary member 
and the outer race rotates, this load concentration on 
the inner race is even more of a factor since the maxi- 
mum load is repeatedly applied at one point. 


Adequate resistance to relative movement between 
the inner race and shaft is vital to satisfactory perform- 
ance. HYATT inner races are made of materials chosen 
to permit relatively heavy press fits. When HYATT 
press fitting recommendations are followed, the’ inner 
race becomes an integral part of the shaft for all 
practical purposes. 


1, WHY CARBURIZING? 


HYATT inner races are made of a good carburizing grade of 
steel, rather than through-hardened steel, for several reasons. 
First, carburizing permits the vital heavy press fits referred 
to above. Second, tough flanges that will not break out under 
impact can be obtained on carburized races with no loss of 
case hardness. Third, carburizing improves load-carrying 
capacity, as shown in Diagram A. During quenching, the 
phase change from austenite to martensite which occurs in 
the outer case is accompanied by a volumetric change; but 
the low carbon core remains tough and ductile without appre- 
ciable volumetric change. The result is a tendency to stretch 
the core and compress 
the case. Due to the 
Poisson effect, the com- 
pressive hoop stresses in 
the external fibres build 
up the load-carrying ca- 
pacity of the race. 


Diagram B shows a typi- 
cal element of a HYATT 
earburized inner race 
under roller load. Stresses 
in the “Z” direction are 


negligible. Stresses in the “X” direction are compressive 
hoop stresses or preload. Stresses in the “Y” direction are 
compressive stresses due to the load. Without the compressive 
stress Sx (hoop stress) the load-carrying capacity would be 
less; and should the stress 
in the “X” direction be- 
come a tensile stress due 
to pressing a through- 
hardened race on a solid 
shaft, the capacity would 
be still further reduced. 
Reference to applicable 
theories of material fail- 
ure will support this view 
and indicate why H YATT 
has gone to substantial 
added expense to give 
customers the benefits of 
carburized inner races. 


za. OPERATIONAL REQUIREMENTS 


{ top-quality inner race should have all the following char- 
acteristics: 


4. Minimum wall variation: Concentricity of the inner race 
pathway to bore is necessary for quiet operation at full 
bearing capacity. 


Vinimum runout of race ends to bore: The bearing must 
not be cocked on the shaft by location against a square 
shoulder with a race end having excessive runout. 


Minimum runout of race flange inner faces to bore: 
Excessive flange face runout results in noisy operation 
and hunting of the shaft. 


Vinimum bore tolerance: An important fitting consider- 
ation. If all the available tolerance is taken in the race 
bore, the shaft tolerance is unnecessarily restrictive. 


Minimum pathway and bore taper: Taper causes uneven 
roller loading with resultant overheating and poor life. 


3. MANUFACTURING PROCEDURES 


Good control of primary machining is reflected in good 
quality of the finished product. The early stages of manu- 
facture, through the heat treating operation, are highly 
important and are all scrupulously controlled by HY ATT. 
In this article, however, the finishing operations are of primary 
interest and will be discussed in detail. 
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DOUBLE END GRIND 


The sequence of grinding 
operations is important. 
The ends must first be 
faced off square and par- 
allel so that during sub- 
sequent operations the 
ends can be used as 


GUIDE 


curate reference 
HYATT double end 
grind operation illus- 
trated in Diagram C in- 
sures excellent control of 
race end parallelism 


Ss. CENTERLESS PATHWAY GRIND 


The centerless grinding principle was pioneered by HYATT 
many years ago. This method was a significant improvement 
over existing chucking methods because it eliminates exces- 
sive wall variation introduced by spindle and chucking errors. 
The race pathway is 
ground by the centerless 
method to produce a race 
with as nearly a perfectly 
round diameter as is com- 
mercially practical. Two- 
point and three-point 
out of round as well as 


SLOW WHEEL 
— 


taper are held to a mini- 
mum. Note that the 
work is rotated with a 
backing plate against the 
soleus ground end, 
as shown in Diagram ID 


CHUCKLESS BORE GRIND 


Here again the center- 
less method is employed 
to generate an inner di- 
ameter (bore) concentri« 
with the outer diameter 
(pathway.) This is ac- 
complished by driving 
the race on the outer 
diameter and positioning 
the grinding wheel rela 
tive to the drive roll. 


195¢ 


Centerless grinding operation on a large Hyatt inner race. 


The result 8s Maintenance o: Minimum wall Vanation by 
removing sto« k from the high spots as they pass between the 


drive roll and the grinding wheel, as shown in Diagram | 


@. FLANGE GRINDING 


All flange faces must be 
ground to run true with 
the roller pathway. Since 
the pathway ind bore 
have been ground using 
the ends as a reference 
the ends are also used 
as reference while erind- 
ing the flange faces 
Diagram | This es 
tablishes all-important 
even contact with the 
roller ends during opera 
tion of the bearing 


Ss. VIGILANT INSPECTION 


Strict inspection is vital to the maintenance of high-quality 
standards in a precision product such as roller be arings 
W orking with the finest test “quipment under conscientious 
supervision highly trained HYATI inspection teams con 
stantly watch the quality of HYATI parts as they are 
produced rhis insures traditional HYATI dependability. 


YOU WILL FIND FURTHER DETAILS 

in HYATT General Catalog No. 150, or your nearby HYATI 
Sales I ngineer will gladly he Ip you choose the type of cylin- 
drical roller bearings best suited to your design requirements. 
Remember, HYATT is America’s first and foremost maker of 
roller bearings. Hyatt Bearings Division of General Motors 
Corporation, Harrison, New Jersey. 
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Washing machine tubs fabricated here are 
one example of countless quality paris 
fabricated by Reynolds. 


Square corrugated trailer siding fabricated 
on brake press. Reynolds has available 
brake presses ranging from 22)4 to 300 tons. 


1700-ton hydraulic press in a Reynolds plant 
used on 12’ x 4’8” aluminum boat hull. Press 
is currently used on drawn parts 6’ in dia. 


from tumblers to trailers... 
get the most from your designs with 


ALUMINUM 


PRESS PARTS 


fabricated and finished by REYNOLDS 


If your designs call for aluminum parts that 
require blanking, punching, drawing, form- 
ing, stamping, piercing or other press oper- 
ations, Reynolds can fabricate these parts— 
and finish them—to your specifications quick- 
ly, efficiently and economically. 

The great variety of Reynolds specialized 
equipment gives you the economy of the ma- 
chines best suited to your purpose without 
making the tremendous capital investment in 
equipment and added plant capacity which 
would otherwise be required. Reynolds can 
furnish press parts from simple blanks to deep 
drawn parts of large area; from very thin to 
the thickest aluminum that can be drawn. 


And—when an unusually high quality 
finish is important to the sales appeal of your 
aluminum product— Reynolds expanded fin- 
ishing facilities are your best source for clear 
anodized, color anodized, chemically bright- 
ened or other fine finishes. Reynolds quality 
control from mine to finished product and 
Reynolds experienced design and engineering 
service go hand in hand with these facilities to 
assure you the most from your designs. 

For full details on press parts and other 
services, call the Reynolds Office listed under 
“Aluminum” in your classified telephone di- 
rectory or write Reynolds Aluminum Fabricating 
Service, 2061 South Ninth St., Louisville 1, Ky. 


Watch for Reynolds new program, ‘Circus Boy’ — Sundays on NBC —TV 


REYNOLDS 
FABRICATING 


28 


ALUMINUM 
SERVICE 
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In two plants alone, Reynolds offers 128 presses 
including mechanical presses from 2 to 1700 tons 
and hydraulic presses from 300 to 5000 tons. 
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Small, medium or large, Reynolds has the right . 

press for fast, efficent and economical production The Finest Products 

of aluminum parts for you a rn 
Made with Aluminum 


are made with 


REYNOLDS G23 ALUMINUM 


BLANKING « EMBOSSING + STAMPING + DRAWING + RIVETING 
FORMING * ROLL SHAPING * TUBE BENDING «+ WELDING « BRAZING « FINISHING 
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KLIXON 75? CONTROLS 


“Used Continuously Through 
27 Years in Castle Sterilizers 
for Accuracy and Dependability” 


For over fifty years, the Wilmot Castle Company of 
Rochester, New York, has specialized in quality 
sterilizers for physicians, hospitals and dentists. And 
today, Castle equipment is the recognized standard. 

Since first used in 1927, Klixon Thermo-Snap Tem- 
perature Controls have helped Castle maintain this 
enviable reputation by providing accurate, depend- 
able performance. Mr. David Bellamy, Advertising 
Manager, writes: 

‘This company began using the “‘Klixon’’ Ther- 
mostatic Control in 1927. It was chosen then as 
a revolutionary idea for direct control of elec- 
tric current because its speed and surety of action 
eliminated hazards then common to mechanical 
thermostats. 

‘That early confidence has been proven justified 
through 27 years of continuous use in Castle 
Sterilizers.’ 

Designers and manufacturers seeking accuracy and 
efficiency in temperature control rely more and more 
on Klixon Thermo-Snap Controls, actuated by the 
famous Spencer Disc. 

What's your temperature control problem . . . low 
and high temperature limitation, fuel delay switches, 
tube and rectifier cooling thermostats, fan switches, 
appliance controls... Klixon Thermo-Snap Controls 
are meeting hundreds of requirements for these and 


other applications in military and civilian products, 
daily. 

Klixon Thermo-Snap Controls are available in 
many hermetically sealed and open types in a wide 
variety of operating temperature ranges. 

Our Field Engineers, specialists in temperature 
control applications, can help you work out your 
specific application details. Write for their help or 
further information without obligation. 


Typical Klixon Thermo-Snap Controls that can help you solve 
your Temperature Contro! Problems 


KLrxe 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 


3811 Forest Street, Attieboro, Massachusetts 
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NOW...General Plate can give you 
Silver-Cadmium Oxide Contacts 


Th TO P-LAY Form 





General Plate development and volume production of Silver-Cadmium Oxide clad as 
TOP-LAY now means you can get all of the advantages of 
Silver-Cadmium Oxide and TOP-LAY combined: 


* Silver-Cadmium Oxide, properly applied, is an out- 
standing contact material — unusual in its ability to 
resist arc damage. 


High work-hardness and density of both contact facing 
and backing, blanked or formed from TOP-LAY reduces 
mass and deformation . . . prolongs contact life. 


Thermal and electrical capacities are increased when 
compared with Silver-Cadmium Oxide contacts made 
by conventional methods. 


The problems of brazing — atmospheres, cleaning and 
fixturing — are eliminated. 


These Silver-Cadmium Oxide TOP-LAY ad- reductions and performance improvements. 
vantages, plus the many other advantages offered Benefit today from General Plate’s new Silver- 
by General Plate clad metal contacts, produce as- Cadmium Oxide TOP-LAY . . . for complete in- 


sembly accuracy, design freedom, substantial cost formation, write for Bulletin 728. 


You can profit by using General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


1011 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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no wonder P-K socket 
screws take top rating 


in any test 


SVVVy ys 


SEVELE 


ROCKWELL HARDNESS TEST. With this familiar PERFORMANCE. Both the raw material HEX DIMENSIONS. To make sure that 

laboratory device, the hardness of screws is carefully and finished screws are tested on this equip- the hex meets exacting specifications, a 

tested as a check on heat-treatment. ment to determine ductility and strength team of inspectors check dimensions 
under tension loads. across flats at the machine 


SEE FOR YOURSELF 


These are just a few of the steps in the 
rigorous test and inspection routine con- 
ducted in Parker-Kalon’s modern fastener 
plant. Exacting quality contro! assures that 
all “doubtful screws” are eliminated—that 
every P-K Socket Screw delivered to you is 
first quality. Parker-Kalon guarantees that 
it’s first quality. In strength, dimensional 
HEAD DIAMETERS. As heads are aod on auto- THREAD CONTOUR AND LEAD. Cny and overall uniformity, pn oe be 
matic machines, such as those shown here, constant The Comparator permits checking of Sure...if it’s P-K, it’s 0.K.” 


checking by operator and inspector maintains accuracy. threed contour and lead of screw heads 
against Class 3A Tolerances. 


PARKER-KALON DIVISION, Genera! American Transportation Corporation 


Manufacturers of Self-tapping Screws, Socket Screws, Screwnails, Masonry Nails, 
PARKER- KALON fastene 


Sold Everywhere Through Leading Industrial Distributors 
Factory: Clifton, New Jersey—Warehouses: Chicago, Illinois—Los Angeles, California 
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PROPERTY AND APPLICATION DATA 


ON DU PONT “ZYTEL” NYLON RESIN 


Many design i 


mprovement opportunities 


possible with ZY TEL nylon resin 


Propucts molded from ZyYTEL ny- 
lon resin are light in weight, strong 
and tough even in thin sections. 
They are resilient, resist permanent 
deformation and absorb shock and 
vibration. ZYTEI 
stability at high temperatures and 
its impact strength and flexibility 
even below zero. Parts of ZyYTEI 
offer high hardness, excellent abra- 
sion resistance and low coefficient 
require 
lubrication for long service and 


retains its form 


of friction little or no 
quiet operation. 

In addition to these superior 
mechanical properties, ZYTEL is 
unaffected by oils, grease, electro- 
lytic corrosion and most solvents 
or chemicals. ZYTEL fits into many 


electrical applications because of 


its heat resistance and insulating 
properties. 

DuPont ZyYTEL is readily molded 
to close tolerances and easily ma- 
chined on standard metal-working 
equipment. You'll find that articles 
of ZyTEL provide superior per- 
formance at substantial 
in cost. 

Examples of improved product 
design shown on the following 
pages illustrate the unusual versa- 
tility of DuPont ZytTeLt for me- 
chanical parts. Abrasion 
ance, impact strength and low co- 
efficient of friction of ZyYTEL re- 
sult in quieter operation and su- 
perior performance with reduced 
maintenance for bearings, gears 
and cams. Light in weight, strong 
in thin sections, and able to be 
accurately molded into complex 


savings 


resist- 


The valve housing of this automatic home washer 
is an example of the design improvement possible 
with ZYTEL. The inlets of the solenoid-operated 
Dole Water Control Unit provide a leakproof 
connection with standard hose couplings. The re 


sistance of ZYTEL to water and chemicals pro 


hibits corrosion, reducing maintenance and re 
placement costs. (Valve molded by Chicago Mold 
ed Products Corporation of Chicago, for The Dole 


Valve Company, Chicago, IIlinois.) 





shapes, ZYTEL often permits sim- 
plified one-piece design to replace 
parts. 
inert to oils and most 
retains its properties at 
it finds 
many applications where ordinary 
materials would quickly fail. 
Check the designs on the follow- 
ing pages. You may find that, by 


an assembly of Because 
ZYTEL is 
chemicals 
high or low temperatures 


incorporating parts molded of 
ZYTEL nylon resin in your product, 
improved performance and re- 
duced costs will result 

Complete property and applica- 
tion data on Du Pont ZyTEI 
available to 
Mail the 
the last 


insert. 


are 
you. 
coupon on 


page of this 
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These counter wheels are molded in two dif 
ferent colors from ZyTer. Light in weight, 
ZytTeEt enables faster movement of the wheels 
with less power and a minimum of noise 
(Manufactured by Electric Manufacturing 
Co., Inc., San Francisco, California.) 


Nylon-lined sleeve-type bearing is com This cloth-roll bearing used in looms is made 
posed of metal shell with molded lining of of ZyTet 
ZyTeL. Lining allows rapid heat dissipation 
and resists deformation, permitting high unit materials which wore out from lack of lubri- 
loading. (Produced by Nylacore Corporation, cation. (Manufactured by the H. F. Liver 
Glen Cove, New York.) more Corporation, Boston, Massachusetts.) 


because it wears longer—requires 


little or no lubrication. ZyTet replaced other 


Grommets of ZYTEL are flexible and strong 
in thin sections 


Cable stringing block is equipped with spools 
protect wire insulation from of ZyTel 


Oil slinger gear of wear-resistant ZYTEL op- 
erates quietly and withstands high tempera 
chafing in eyelets of any size or contour. These will not damage cables. (Processed by tures inside an air-cooled engine. Stop switch 
grommets are quickly cut and fitted from a Engineered Products, Inc., Kirkwood, Mis button of ZYTEL stays cool even when engine 
10-inch “Caterpillar” strip. (Manufactured by souri for D. H. S. Company, St. Louis 17 is at 200° F. (Molded for Briggs and ratton 
Nylon Molding Corporation, Garwood, N. J.) Corp., by Sinko Mfg. & Tool Co 


which are abrasion-resistant and 
tough 


Missouri. ) hicago. ) 


» 


The belting of this photo processing machine Interchangeable cams of Zytet in this sew 
is made of ZyTe.—is unaffected by develop ing machine provide variations in stitching 
ing and cleaning solutions. Zytet has high 


Phonograph needle holder of ZyTet is 
molded into intricate shape and hoids switch 
patterns. ZYTEL simplifies production, lowers ing mechanism for different speed needles 


tensile strength, even in thin sections, and is costs due to ease of molding. (Molded by 


Important in this application are the good 


resilient and flexible. (Belting produced by 
The Polymer Corporation of Pennsylvania, 
Reading, Pennsylvania. ) 


Boonton Molding Company, Boonton, New 
Jersey, for Consolidated Sewing Machine 
Corporation, New York, New York.) 


dielectric properties and toughness of ZYTEL 
(Phonograph needle holder manufactured by 
Electro-Voice, Buchanan, Michigan.) 





examples of improved 


design with ZY TEL nylon resin 


The rollers of this bread cooling equipment The cams which control the indexing of this 
are manufactured under the Sanitation Code rotary switch are made of ZyTe.. Because of 
Over-all performance of Zyret is found su its durability and strength qualities, ZYTEL re 
perior to that of metal. (Molded by United placed another material. (Molded for Cutler 
Plastics Industries Inc., Vassar, Michigan, for Hammer Inc., by Sinko Mfg. & Tool Co 
Baker Perkins Inc Saginaw, Michigan.) Chicago, Illinois.) 
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The bumpers for the starter pulley of this Bushings in a new sealed journal box Kit are 
engine are made of ZytTet, are adaptable to made from ZyTet. Important in this railroad 
mass production. Quiet operation and longer ing advancement is the ability of ZYTEL to 
wear result, because ZYTEL requires little or withstand extremes in temperature. (Manu 
no lubrication. (Engine produced by Briggs factured by National Motor Bearing Com 
and Stratton Corporation, Milwaukee, Wis.) pany, Inc., Redwood City, California.) 


4 


er 


This pneumatic sump pump, run by air pres Tip jacks of ZYTEL have high dielectric 
sure, contains four vanes of ZyTev. Driven at strength, resist heat, cold and moisture, and 
high speeds, the vanes are resistant to wear stand up to high voltages under rugged oper 
and are molded to extremely close tolerances ating conditions. Threaded insulating sleeve 
(Molded by Ingwersen Manufacturing Co., of ZyTet with standard tip jack provides 
Inc., Denver, Colorado, for Gardner-Denver superior connector. (Manufactured by E. F 
Company, Denver, Colorado.) Johnson Company, Waseca, Minnescta.) 


This recording oscillograph contains parts 
made of Zyret which give improved perforn 

ince and provide accurate measurement in all 
phases of operation Manufactured by Con 
solidated Electrodynamics Corporation, Pas 


xdena, Califor 


The gears, bearings and blades of this mix 
er are made of ZyTet because it is light in 
weight and resistant to heat, wear and corro- 
sion. The Maynard Manufacturing Company 
of Glendale, California, expects these parts 

ade of Zy Tet to outlast useful mixer life 











The letch on this window assures 
long-time service, because of the 
toughness, abrasion-resistance and 
high-impact strength of ZyTet 
(Molded by DuBois Plastic Prod 
ucts, Inc., Buffalo, N. Y., for Curtis 
Companies, Inc., Clinton, lowa.) 
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PROPERTY AND APPLICATION DATA 


ON DU PONT “ZYTEL" NYLON RESIN 


Injection molding 
process is rapid 
production method 


INJECTION molding is one process for pro- 


ducing large quantities of plastic parts. A 
typical injection-molding assembly, shown 


in the diagram, operates as follows 


Parts marked A and B close and lock to 
form the mold; they move to contact part C, 
which contains molten plastic. Measured 
quantities of the granulated plastic (/) are 
fed into the machine. The reciprocating ram 
(2) forces this material into the heating 
chamber (3), where the powder liquefies. 
Each forward motion of the ram (2) forces 
molten plastic into the closed mold (A plus 
B), where the plastic solidifies and forms the 
molded part (4). Then the mold opens as 
shown in the diagram and the plastic part 
is ejected. In the meantime, the ram moves 
back, allowing more powder to feed into 
the machine, preparing it for another mold- 
ing cycle. 

The production rate depends on a number 
of variables, including the size of the part 
and the number of identical cavities cut into 
the mold. If molded parts are small, dozens 
of them can be made at one shot, whereas 
large parts may be produced one at a time 
Cycles of | or 2 moldings a minute are not 
uncommon. 

Here are some of the advantages of in- 
jection molding: 

. High rate of production 

Economical production in quantity 


| 
" 
3. Little or no finishing cost 
4 


. Parts molded to close tolerances. 


Economical and durable control switch 


made with ZYTEL’ nylon resin 


The durability and impact resistance of ZYTEL 
permit reduced costs in the Saxony switch, be- 
cause less wall thickness is required. The multiple 


FUNCTION and appearance, coupled 
with cost, are important factors in the 
design of a new product. Because of this, 
the Saxony multiple switch, which con- 
trols the temperature of electric heating 
pads, is molded of ZyrTe! 

ZyYTEL was chosen for the Saxony 
switch because of its durability and im- 
pact strength, even in thin sections. The 
thinner walls of ZYTEL result in economy 
of material, and a reduction in costs 

Its low coefficient of friction gives 
ZyYTEL excellent bearing characteristics 


£. |, DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 8088, Du Pont Building, Wilmington 98, Delaware. 
in Canada: Du Pont Company of Canada, Lfd., P. O. Box 660, Montreal, Quebec. 


Please send me more information on Du Pont Zyrei nylon resin. | am interested 


in evaluating this material for: 


NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


POSITION 


switch controls the temperature of electric heating 
pads and is molded by Wilmington Plastics, W ilming- 
ton, Del., for Saxony Electronics of Wilmington. 


For this reason, the moving parts of the 
switch are also molded of ZyYTEL nylon 
resin. 

Available in white and in a wide range 
of colors, ZYTEL nylon resin permits a 
Readily 


molded to close tolerances, ZYTEL is an 


variety of design possibilities 


excellent material for applications such 
as the Saxony switch 
For complete information on this ver- 
satile material—property tables, typical 
applications, and production techniques 
simply clip and mail this coupon 


NEED MORE 
INFORMATION? 


Clip the coupon for additional 
data on the properties and ap- 
plications of this versatile Du Pont 
engineering material. 





“And I Said I'd 


Never Use a 
Drafting Machine” 


Bruning Counterbol 
anced Drafters and 
Bruning Track Draft 
ers provide fast, easy 
accurate drafting on 
vertical boards and on 
extra-large drawings 


Bruning Equipoise 
Drafters are available 
with either the Civil 
Engineer protractor 
head, shown here, 
with its special azi 
muth scole, or the 
Stondord protractor 
heod 





Take a tip from an increasing number of draftsmen who, perhaps like 
yourself, were reluctant to try any drafting machine or had been 
disappointed in a conventional type drafter. These men now report: 
Bruning Equipoise Drafters cut drafting time over conventional 
equipment up to 40% on most jobs, up to 50% on some structural 
drawings — beat any other drafting machine they ever tried. 

But prove it to yourself! See how fast you'll work with one precision 
instrument combining T-square, straightedge, triangle, protractor, 
and scales. Feel how the patented Equipoise mechanism eliminates 
any drift from gravity, literally makes the drafter “float” into place. 
Find how easy it is to rotate, turn, and lift this drafter —all with the 
left hand. At the same time, operate the Touch Control button with 
your left thumb to set the drafter automatically at any of 24 commonly 
used 15-degree increment angles. Don’t overlook the special scale 
lock that makes it easy to change the scales, holds the scales rigid. 

Your own test will convince you of the superiority of a Bruning 
Equipoise Drafter. Mail coupon today! 


RE Eo ore ee pre 


Charles Bruning Company, inc., Dept. 114-0 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me the free booklet on Bruning 





(BRUNING ) 


Drafting Machines. 








America’s Largest Supplier of Engineering 
and Drafting Equipment. 


CHARLES BRUNING COMPANY, INC. 4700 MONTROSE AVE., CHICAGO 41, ILL. 
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See what adhesives are doing today ! 
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OUT OF THIS WORKER'S BRUSH FLOWS A MODERN FASTENER THAT HELPS BUILD BETTER 


‘ 


INCINERATORS. IT'S A RUGGED 3M ADHESIVE. 


Setting a tougher trap for heat 


tnar ust 


It helps 


But EC-321 does more 
guard incinerator efficiency. 
build them more durably, 
nomically, too. It eliminates the hot 
spots, weld marks and half the labor 
of former methods. 


It’s got to be hot—up to 350°F. 
inside this incinerator outer cabinet, 
so that even wet refuse will burn. 


more eco- 


To hold the temperature, heat must be 
kept steadily on the job. A 3M ad- 
hesive, EC-321, does it by fastening 
fibrous glass insulation for keeps in- 
side the cabinet. Trapped, the heat 
stays hard at work, does the job. 


Brand ad- 


hasn't 


3M 


engineer 


Since switching to 


hesive, the product 


_HS>a 
=> 
WB. ADHESIVES AND 


Sy 417 PIQUETTE AVE. DETROIT 2. MICH. © 


Ww MAKERS OF “SCOTCH™ 


PENERAL SALE PRICE ' Mm ° ex 


BRANEC RESSY NSITIV e v TA . 


had one complaint of adhesive failure. 


SCOTCH 


ee REFLECTIVE SHEETINGS © “3M” AGRASIVE PAPER AND CLOTH © “3M” ADHESIVES AND 


Hundreds of other 3M adhesives serve 
industry in a thousand varied uses. 
SEE WHAT ADHESIVES CAN DO FOR YOU! 
To boost product quality and cut costs, 
consult 3M research. Contact your 
3M Field Engineer. For a free booklet 
and more information, write: Faas 
3M, Dept.411, 417 Piquette 3 
Ave., Detroit 2, Michigan. |: 


COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 


K AVE. N.Y n.¥.@ 


BRANC NO-RECORDING TAPE @ “SCOTCHLITE” Brand 


COATINGS @ “3M ROOFING GRANULES © “SM 








Three typical Rollpin cost reductions 








AS A VET Rollpin cuts material and assembly costs 


25% on Reynolds Gas Regulator Co.'s toggle lever assembly 











Where can you use this 
simple fastener? 


If you use locating dowels, hinge pins, rivets, set 
screws—or straight, knurled, tapered or cotter type 


pins—Rollpin can cut your production and main- 


AS A SHAFT betore ond cher shot of this Ronson enance costs as it does in every class of industry 


lighter shows how Rollpin made savings of 1'2¢ per unit in 


Rollpin is a slotted tubular steel pin with cham- 
assembly of spark wheel 


fered ends that drives easily into standard holes, 
compressing as driven. Its spring action locks it 
in place—withstanding impact loading, stress re- 
versals and severe vibration. No threading, peen- 
ing or precision drilling needed. Rollpin is readily 


removable and can be re-use d in the same hole. 


& / ELASTIC STOP NUT CORPORATION 
REPLACING A TAPER PIN foiipinsove OF AMERICA 


24¢ labor cost on each of American Machine and Foundry’s po os MAIL COUPON FOR DESIGN INFORMATION ~ 
MITY-7-VISES. Eliminates tool cost caused by breakage of 


small taper reamers Elastic Stop Nut Corporation of America 


Dpt. R38-112, 2330 Vauxhall Road, Union, N. J. 
Please send the following fastener information 
Rollpin samples Here is a drawing of our product 
What self-locking fastener would 
Rolipin bulletin you suggest? 
Name 


Firm 


Street_ 
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LOOK AGAIN? i you 


any industry listed here... look again 


cost by converting from brass or steel 


gives you a unique combination of 
match... contact us... let us help 








buy or design screw machine parts for 
at how you may save up to 49% of 

to Kaiser Aluminum... plus... Aluminum 
useful properties no other material can 
you estimate your savings in... 


Kaiser Aluminum « _ 


For complete information and expert Kaiser Aluminum & Chemical Sales, Inc., 
assistance, call one of our many distrib- General Sales Office, Palmolive Bldg., 
utors, or look for our local number in Chicago 11, Illinois; Executive Office, 
your classified telephone directory. Kaiser Bldg., Oakland 12, California. 


See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, NBC Network. Consult your local TV listing. 








General Electric Speed Measuring Systems: 


Handsome Appearance and Top Quality 


Increase Customer Acceptance 


and Resale Value 


G-E application engineering and fast shipment 


help you get the right system when you need it 


900 


COMPLETE LINE of indicators and recorders to choose from 
offers you the exact type speed measurement you require. 


General Electric speed measuring systems are offered 
in a complete line for every application; each system 
you buy is tailor-made to meet your requirements. 

Here are 9 reasons why you get optimum perform 
ance for your investment with G-E speed measuring 
systems: 


1. Handsome appearance of G-E indicators con 
tributes to the good looks of your product and increases 
salability. 

2. Top quality of every instrument assures you of 
extreme reliability under severe conditions. 

3. High accuracy of +1% of full scale is made 
possible by factory calibration of generator and indi- 
cator together. 


4. Small size of both generators and indicators 
gives you greater latitude when selecting a mounting 
position. 


5. Excellent readability of indicators is provided 
by long scales and large numbers. Non-parallax glass 
of DB-16 and DB-18 indicators allows reading from 
almost any angle. 


6. Totally enclosed, both generators and indi- 
cators are fully protected from dust and dirt. Explo- 
sion-proof enclosures are available on some models. 


7. Fast shipment of complete systems helps you 
meet commitments. 


8. G-E application engineering is available to you 
on request to help you solve your speed measuring 
problems and select the proper equipment. 


9. Any legend you require will be marked on your 
G-E tachometer indicator scales. Your instruments 
may be calibrated in units such as feet per minute, 
inches per minute, spindle rpm or any related speed. 


Manufacturer’s or customer’s also be 


imprinted on the scale face. 


name may 


If you would like additional information on General 
Electric’s complete line of speed measuring systems, 
call your nearest General Electric Apparatus Sales 
Office or write for Bulletins GEC-1258 and GEA-6427 
to Section 585-57, General Electric Company, Sche 
nectady 5, New York. 


EXCEPTIONAL ACCURACY is made possible because gen- 
erator and indicator are calibrated as a unit at the factory. 


GENERAL @@ ELECTRIC 
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.|... the difference between 
long life and lost life! 


y 
rrosion has been sending billions of dol made effective by Firestone EXON research 
lars worth of equipment to the junkyard For example, dip-coating small and 
Yet in plant after plant, it has been wiped medium-sized parts with plastisol based on 
yut by thin vinyl linings or coatings EXON 654 resin, produces protection that 
Made from Firestone EXON 900 Series withstands active corrosives 

esin, these linings have minimized cor- Lightweight structural rigids, flues, ducts 
rosion wherever they are used. Mixtures of and tanks, of EXON 402A have been ex 

because sulfuric, nitric and hydrofluoric acids posed to virulent acids and 

—_ concentrations of caustic soda and chlorine years without trace of damage 
have been successfully handled These are just some of the man 


*s)9 
it DS) made Installation is quick, simple, economical industry s most complete line of 


These linings constitute only one of several vinvls. Another reason why industry 


of types of corrosion fighting-protectives EXON tor engineered answers to i 


> VERSATILE VINYL RESINS 


) ' | engineered answers to industry’s needs 
aches 


For complete information or technical service on the entire line of Exon re s, call or write today 
CHEMICAL SALES DIVISION 


P 


. 
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* REEVES — 


idak-mmeolal-Mmar-leel-melel amr-an 
mechanical variable speed! 
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@ The complete line in the indus- 
try is REEVEs ... adjustable speed 
drives and speed control for ap- 
plications from 4% to 87 hp! The 
proven name is REEVES. . . years of trouble-free 
service in hundreds of thousands of installa- 
tions—every industry! The original variable 


Incorporate variable speed into the machines 
you design: widen the work range of the ma- 
chines; insure your designs against early obso- 
lescence; add the many operating advantages 
of accurate, instant speed control. Your REEVES 
representative—with wide and varied experi- 
ence—will be glad to work with you for the 


speed drive, REEvEs is still the leader in its field! 


REEVES Fliexi-Speed 


Two sets of adjustable discs with conven- 
ient shifting mechanism. Provides flexi- 
bility, economy to your equipment . . . 
easy to install. “42, % and 1 hp. with 
8:1 speed ratio. 


REEVES Jr. Motor Pulley 


Simplest form of variable speed control. 
5 sizes from Ve to 12 hp. capacity... 
ratios up to 2.75:1 in a speed range from 
135 to 1965 rpm. Standard or counter- 
shoft bases for standard motors. 


REEVES CONTROLS 


best application . . 


. best results! 


REEVES Vari-Spin « 


A mill tested and proved unit to increase 
spinning efficiency and frame flexibility 
500 to 1450 rpm. range. Change speeds 
with spinning frame in operation . . . get 
required speed— in seconds! 





Manual 
Basic REEVES control on all 
units. “Speedial” handwheel, 
extended handwheel, hand 
chain and extended rod con- 
trols also available. 


*Mechanical Automatic 
For Motodrive, Transmission. 
Simplest automatic control— 
requires shifting force suffi- 
cient to position control lever 
of speed changing mechanism. 


Automatic (Pneumatic) 
Motodrive application only. 
Cam-compensated design 
controls output speeds in direct 
proportion to instrument air 
signals. 


Electric Remote 
Push-button stations for single 
unit or battery of Motodrives, 
Transmissions or Motor Pulleys. 
AC or DC... full range of 


current characteristics. 


*Also available in hydraulic or pneumatic type. 


Individual bulletins—complete with rating tables and Your Reeves representative will be glad to work di- 


rectly with you. He’s as near as your telephone... 
regional offices in 34 principal cities. 


dimensions—are available for any of the above products 
by writing Reeves, Dept. K26a, Columbus, Indiana, 


REEVES 


PULLEY COMPANY 
pvision o—- RELIANC 


COLUMBUS, INDIANA 


ELECTRIC AND~« 
ENGINEERING CO. 
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Design Gyro Rotors for Higher Speeds 


with New Mallo 





Mallory “Gyromet” 
offers outstanding properties 


Density 16.70-17.05 gm/cc (.604-.616 Ibs./in.’) 
55,000 psi 


30-36 


Endurance limit 
Hardness, Rockwell C 
Coefficient of expansion 
(25-900°C) 5.88 x 10° in/in/°C 
170,000 psi 


Ultimate compressive strength 
Yield strength, compression 

(0.2% offset) 120,000 psi 

139,000 psi 

19.4 x 10° psi 


Modulus of rupture, torsion 
Modulus of rigidity 
Ultimate tensile strength 
Room temperature 
300° C 
500° C 
Yield strength, tension 


135,000 psi 
98,000 psi 
84,000 psi 
(0.2% offset) 114,000 psi 


Modulus of rupture (flexure) 230,000 psi 











*Trade mark 


In Canada sold by Johnson Matthey & Mallory, Lid., 
110 Industry Street, Toronto 15, Ontario 


Serving Industry with These Products: 


Electromechanical — Resistors © Switches © Tuning Devices * V 


Electrochemical—Capacitors © Rectifiers © 


Metallurgical—Contacts *® Special Metals 


5 d 


r) te 





For information on tit Pp 
contact Mallory-Sharon Titanium Corp., Niles, Ohio 


Mercury Batteries 
© Welding Materials 


ry “Gyromet’” Alloy 


Looking for a high density metal for gyro rotors that will 
withstand rotational speeds far beyond those possible today? 


Mallory metallurgists, anticipating the requirements of 
future gyro designers, have developed Mallory 1000 
““Gyromet’’—a new high density alloy with superior strength 
and endurance. It’s the rotor alloy of tomorrow a 
powder metal combination of tungsten, nickel, copper and 
other elements that offers qualities never before possible 


Some of the characteristics of ““Gyromet”’ are listed here, as a 
guide to your future designs. We invite you to investigate the 
possibilities this unique material offers for increasing rotor 
speeds to new higher values . . . for reducing gyro size to new 
levels of miniaturization 


For current designs, where the exceptional strength of 
““Gyromet”’ cannot be fully utilized, Mallory 1000 continues 
to be the leading high density metal for gyro rotors . a 
well as for counterweights, and for radioactive shielding 
applications. 


~ 


Write today for new literature giving complete technical data 
on Mallory 1000, and Mallory ‘‘Gyromet.”’ 


Expect more...get more from 


M 


MALLORY & CO 





P_R. MALLORY & CO. inc 


ALLORY © 


ibrators 





HYDRECO 


GEAR PUMPS 
WITH INDUSTRIAL MOUNTINGS 


FOR 
MACHINE TOOL 
HYDRAULIC PRESS AND 
SPECIAL MACHINERY 
FLUID POWER CIRCUITS 


\3 
A\LABL 
now f 


pN 





64 GPM 


AT 1200 RPM 


1500 PSI 


Member NFPA 


am = 


HYDRECO Gear Pumps, for years, have been spe- 
cified as standard Fluid Power equipment by the 
big names in Construction, Earth Moving and 
Materials Handling Equipment. On these rugged 
service applications HYDRECO Gear Pumps 
perform with outstanding dependability. They will 
operate under conditions of pressure, temperature 
and speed unheard of on the usual industrial 
application. Mobile Equipment is a highly compet 
itive field and HYDRECO Pumps have always 
afforded design engineers substantial economies 
in original equipment costs! 


HYDRECO Gear Pumps are now available with 


Write 








for performance and i 
data on HYDRECO Gear 


with Industrial Mountings 


standard industrial mountings, port connections 
and shafts. Builders and users of Machine Tools, 
Presses, and Industrial Equipment can now profit 
by the economies in these Pumps 


Make this simple test! If your hydraulic cycle is 
comparable to that of a tractor-shovel digging a 
foundation a front-end loader working a gravel 
pit or, a mammoth bulldozer crowding a bank 

and working at full relief pressures nearly all 
the time—then YOU can use HYDRECO Gear 
Pumps to advantage! HYDRECO Gear Pumps can 
save YOU money NOW — in both original equip- 


ment and replacement costs 





Kalamazoo Division 
The New York Air Brake (¢ 
3012-11 East Michigan 


nstallation 
Pumps 


Kind 


Gear Pumps wit 11M 


ympany 
Kalamazoo, Mich 


n on HYDRECO 


tings 





THE NEW YORK AIR BRAKE COMPANY ° 
9012E. MICHIGAN ° 


INTERNATIONAL SALES OFFICE, 


KALAMAZOO - 


90 WEST ST 


MICH. 


YORK 6 oe. Y 


KALAMAZOO wiision i seemed 


NEW 
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You can build it better 


BUILT TO LAST. Light in weight, strong and tough, highly re 
sistant to corrosion and abrasion, the 40-ft. hull of this 
attractive houseboat, built of 12-ga. USS Cor-TEn Steel, has 
what it takes to give long years of low-maintenance, trouble 
free service. Customarily beached by being run right up on 
the shore, this boat needs Cor-TEN Steel's superior strength 
and high resistance to wear and impact to withstand such 
rough usage. Says the owner, “Despite the fact that on five 
different occasions the boat has been dropped from the dry 
dock from heights ranging from 6 to 12 feet—treatment that 
would have completely wrecked a boat of usual construction 
—the 544-year-old hull is still in excellent condition and ap 


+6 





pears good for many, many more years.” (This all-steel boat 
was constructed by Kelly Shop, Inc., Jeffersonville, Ind.) 


USS COR-TEN Steel has been approved by the American Bureau 
of Shipping for use in hull construction, either riveted or 
welded, with a general reduction from mild steel weights or 
sections of about 10 per cent. Lloyds Register of Shipping 
has stated that Cor-TENn Steel is acceptable under its rules 
as a special quality steel for ship building. Its use in oil 
tankers, ore boats, dredges, barges and pleasure craft, both 
in fresh and salt water service during the past 23 years, has 
definitely proved USS Cor-TEn Steel's exceptional fitness 
for marine construction 


Product Engineering Nove! 





with USS High Strength Steels 


|B USS HicH SrTrENGTH STEELS, design engineers have 
at their command three service-tested steels that will 
permit them to materially increase the efficiency and 
economy of machinery, equipment and structures at 
little or no increase in first cost . . . and frequently at 
less cost. 

All three of these famous “steels that do more”—USS 
Cor-Ten, USS Man-TEN and USS Tri-TEen “E”—have 
a 50% higher yield point than plain carbon steel. All 
have better atmospheric corrosion resistance and offer 
greater resistance to wear, fatigue and impact. Each, 
however, has specific superior properties that should be 
considered in determining its selection. 

USS Cor-TEN Steel, for example, is distinguished by 
its superior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel. USS MAN-TEN Steel is in- 
tended for weight reduction by means of greater strength 
in moderate forming applications, with enhanced re- 


“PREGNANT PLATYPUS.” That's what the designers call this new 
combination trailer made to carry two completely unrelated 
types of products. Going in one direction it hauls 800 gals 
of glue in the “dromedary” tank and 4,000 gals. in the belly 
tank below the trailer. On the return trip it carries 42,000 lbs 
of plywood in the trailer van. To reduce empty weight and 
obtain greater strength—and at the same time to provide re- 
sistance to the mildly corrosive glue carried—USS Cor-TEen 
Steel was used in both tanks and in the trailer frame, body 
framing and cross frame members as well. As a result, the 
unit weighs 1,800 lbs. (1144%) less than if mild steel had 
been used, and will carry maximum payload, require less 
maintenance and last longer. Built by Peerless Trailer and 
Truck Service, Portland, Ore., for M and M Wood Working 
Company. 


sistance to abrasion and atmospheric corrosion. USS 
Tri-TEN “E” Steel’s outstanding characteristics are ex 
cellent weldability and resistance to shock. 

Used singly or in combination, these steels can 
advantageously replace carbon steel to increase the 
strength and durability of vital parts without increasing 
their weight. Or when the use of thinner sections is feas 
ible, they can (1) reduce equipment weight without re 
ducing its strength, or (2) increase the size and capacity 
of equipment without increasing total weight or the 
power required to move it 

. . * 

You will find our 174-page “Design Manual for High 
Strength Steels” extremely useful in applying the bene 
fits of these steels to your product. Send for free copy 
simply write on your company letterhead to United 
States Steel Corporation, Room 2801, 525 William Penn 
Place, Pittsburgh 30, Pa. 


TO BEAT HEAT AND ABRASION. This asphalt mixing plant pro 
duces tar or asphalt road-paving mixes at a rate of more than 
60 tons per hour. In the dryer, which removes the moisture 
from the sand and stone in the aggregate, temperatures run 
as high as 800° F. Abrasive action is severe 

To meet these conditions the Barber-Greene Co. of Aurora 
Ill, builds the entire dryer drum (circle) of USS MAan-TEN 
Steel. In this way they obtain one and a half times greater 
yield point than with carbon steel, greater abrasion resist 
ance, and greater resistance to heat, impact and vibration 
These qualities pay off by keeping the equipment more 
continuously on the job. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE CCAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, HEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN . USS COR.-TEN 
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Master B-100 Portable Space Heater 


MANUFACTURED BY MASTER VIBRATOR COMPANY DAYTON. OHIO 


To accomplish compactness, simplicity and lower 
cost, this enclosed % hp., 3450 rpm split phase 
Robbins & Myers motor was specially designed 
to do two important jobs in the Master B-100 Port- 


ble S H ; 
P A miner le accommodates a direct m 0 f ©] r d oO e s 


driven fuel pump. The other end of the shaft drives 

a direct connected fan with an output of 430 cfm. 

A rigid foot mounting on the motor supports the d @) U h | e re | U t y 

entire assembly. . 
It’s a very simple solution . . . and that’s the . 

point. Robbins & Myers engineers are constantly 

looking for ways to simplify power applications in 

our customer’s products. The results are greater 

dependability and a more saleable product at a 

lower cost. 
Robbins & Myers field engineers welcome the 

opportunity to discuss power problems within the 

range 1/200 to 200 hp. Call the R & M representa- 


tive near you. He’s listed in the yellow pages. 


One end of shaft drives , 
fuel pump attached to é Other end of the shaft 
special end mounting. drives a direct connected 


ROBBING ¢ MYERS..W0 ratte 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 


DD QB /F axe | 
Motors Fans Horst Moy $ mM Prope 
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BG ~ Hr seryicn 
Y 400) INI DUSHE RAY 


This job was a “Toughie’” 
—but its price tag didn’t show it! 


Considering the complex problems presented by this die 
casting, you’d probably overestimate its actual cost. 


The job called for an internally-cast jar thread and a 
great deal of precision machining which all added up to a 
tall order. Yet Stewart, with its experience and complete 
machining facilities, not only “delivered the goods,” but 
produced the unusual casting in volume — economically! 


Call on Stewart the next time you need a die casting. 
Then you will know that your most rigid specifications will 
be met — and on time! 
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Important facts 


about a new and 


plentiful family 
of low-nickel 
Stainless Steels! 


OFFICES: 

BIRMINGHAM * CHICAGO «+ CLEVELAND 

DETROIT * HOUSTON «+ LOS ANGELES 

NEW YORK «+ PITTSBURGH + SAN FRANCISCO 
PHILLIPSBURG, N. J 


.»» THANKS TO ALLOYS 
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Nou in plentiful supply, the new “200” Series Stainless Steels 
permit steelmakers to greatly expand their output of Chrome- 
Nickel stainless from existing nickel supplies. With the addition 
of manganese, the nickel content can be cut in half to provide 
practical, workable stainless steels that can be applied to a wide 
variety of uses. 

The “200” Series is meeting the constantly expanding needs of 
the transportation, building, manufacturing and many other fields 
It’s becoming increasingly popular for use in kitchen utensils, ap- 
pliances, truck bodies, trains, automobile trim, hospital equipment 
and scores of other consumer products 

For further information, see your stainless steel supplier, or 
write ELECTROMET—leading producer of chromium, manganese, 


and more than 100 alloys for the steel and other metal industries. 


ELECTRO METALLURGICAL COMPANY 


30 East 42nd Street UCC New York 17, N.Y. 


4 Division of Union Carbide and Carbon Corporation 


Electromet 


The term “Electromet” ts a registered trade-mark of Union Carbide and Carbon Corporation 








DESIGN SOLUTIONS with 6-E 











USED ON MANY LABOR-SAV/ING 
DEVICES SUCH AS GLASS WASHERS, 
SHOE BUFFERS, BUTTER CHURNS 


SHADEO-POLE MOTORS--LONG KNOWN AS SMALL,LOW COST morTors For FAN 
AND BLOWER APPLICATIONS--ARE NOW USED IN A MYRIAD OF 
ADDITIONAL APPLICATIONS. GENERAL ELEecTRic PERMANENTLY-LUBRICATED 
SHACEO-POLE MOTORS HAVE MANY FEATURES WHICH MAKE THEM 
oesiras.e-- SUPERIOR VENTILATION-- MOUNTING FLEXIBILIT Y-- 
SMALLER DESIGN--ALL-ANGLE OPERATION-<cnoice OF OPEN, TOTALLY 
ENCLOSED OR TOTALLY ENCLOSED FAN-COOLEO MODELS-- RATINGS 1.5 
WATTS= 14 HP. TYPICAL APPLICATIONS ARE ELECTRIC SHOE 
BUFFERS FOR THE HOME AND OFFICE--BUTTER CHURNS--DISH ANO 
GLASS WASHERS IN RESTAURANTS -~- SANDERS--AQUARIUM AIR 
ANO WATER PUMPS--SUMP PUMPS--ANO MANY OTHERS. 


AIRLINERS COOLED BY HERMETIC 

MOTOR PARTS LESS THAN 64¥2 INCHES 

IN DIAMETER -- 25 HP DELIVERED 
CONTINUOUSLY AT 23,500 RPM. 


HERMETIC MOTOR PARTS WITH DIAMETER OF ONLY 67/6 

INCHES WEIGH ONLY 18 POUNDS-- ver vceciver 
25 HP CONTINUOUSLY AT A SPEEO OF 23,500 ReM/ 

DESIGNED TO POWER AN AIRBORNE COMPRESSOR, THESE PARTS- 
STATOR, ROTOR AND SHELL- ARE COOLED BY FREON CIRCULATING 
THROUGH THE SEALED PARTS. THE COMPACT TWO-POLE, 400-CYCLE 
CONSTRUCTION MAKES POSSIGLE A CONTINUOUS 25 HP RATING. 








Specialty motors 


QUIET, COOL-RUNNING G-E 120 
HP MOTOR VIBRATES ELECTRONIC 
ORGAN REEDS; ELIMINATES GEAR UNIT | 


ORIGINALLY, WURLITZER CO. ENGINEERS USED A MOTOR AND GEAR 
IN A SOUNOPROOF HOUSING TO POWER A BLOWER WHEEL FOR 

VIBRATING ORGAN REEDS. BUT BY SWITCHING TO A G-E 
3450-Rem VY20 HP SMALL INDUCTION MOTOR, THEY 

WERE ABLE TO ELIMINATE THE GEAR UNIT ENTIRELY. 
ALSO, THE EXTREME QUIETNESS OF THE COMPACT 

LITTLE MOTOR ENABLED THE ORGAN OESIGNER TO MOUNT 
THE MOTOR OUTSIDE OF THE SOUNDPROOF HOUSING/ 


(- 


AFTER THE MOTOR-POWERED BLOWER STARTS 
REEDS VIBRATING, THE ORGANIST TOUCHES KEYS 
AND A METALLIC PICK-UP ARM FEEDS VIGRATIONS INTO 
AN ELECTRONIC SYSTEM TO THE AMPLIFIER. 
THE Resuct: SOFT ELECTRONIC MUSIC WITH 
THE HELP OF A G-E MOTOR/ 


AVANABLE: COMPLETE FHP MOTOR ENGINEERING ASSISTANCE FOR YOU / 


HERE'S THE SPECIAL ATTENTION YOUR SMALL-MOTOR PROBLEMS GET AT G.E. 


YOUR LOCAL G-E APPARATUS HE CALLS A TEAM OF AT THEIR DISPOSAL ARE IN SHORT ORDER 
SALES ENGINEER FACTORY ENGINEERS G.t'S COMPLETE A SAMPLE G-E MOTOR 
LEARNS ALL ABOUT WITH YEARS OF MOTOR DEVELOPMENT AND 1S READY FOR TESTING 
YOUR MOTOR NEEDS APPLICATION EXPERIENCE TESTING FACILITIES ON YOUR PRODUCT 


FOR THIS COMPLETE HELP, CONTACT YOUR NEARBY G-E APPARATUS SALES OFFICE TODAY. 





WRITE FOR FREE BULLETINS COVERING GE EQUIPMENT DESCRIBED IN THIS AD 
TO GENERAL ELECTRIC CO, SECT. 632-6, SCHENECTADY 5,N.¥ 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








Flexloc thin nuts save space, 
and production time 


SPECIFICATIONS 
FLEXLOC THIN NUTS A 


/ — = 
NATIONAL COARSE THREAD—U.S.S 


a 
” WIDTH 
INCHES ACROSS 
CORNERS 


361 
397 
433 











.312 
344 
.375 
438 
500 


2.000 
2.187 


| 





*Stee!l only (plain or codmium ploted) in stock sizes 


Self-locking nuts are 30% lower 
and lighter; speed up assembly 


with hand or power tools 


Self-locking FLExLoc thin nuts are 30°7, lower than 
regular height locknuts of the same nominal diameter. 
They fit into spaces where regular height locknuts will 
not go. You can design lighter, more compact units 
with them. 

Where you must reduce weight in a completed as- 
sembly, you can save by using shorter bolts with these 
lighter nuts. And you save production time. The length 
of engagement of mating threads is shorter: fewer 
revolutions of hand wrenches or power nut runners 
are needed to seat them. 

FLEXLOc nuts are of 1-piece, all-metal construction. 
You can use a FLExLoc fully seated as a locknut or at 
any point along a bolt as a stop nut. Once the threads 
in the resilient locking section are fully engaged, the 
FLEXLOC grips the mating threads with uniform locking 
torque wherever wrenching stops. Since there are no 
nonmetallic inserts to come out or deteriorate, the 
locking life of a FLExLoc is virtually unlimited. 

Y our authorized industrial distributor stocks FLEXLoc 
nuts in a variety of sizes, materials and finishes. Consult 
him for details. Or write us for information about your 
special locknut problem. Flexloc Locknut Division, 
STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 


FEGCULAR 


FLEXLOC thin nuts are 30% lower than regular height locknuts. 
There is a corresponding saving in weight. In sizes throygh 

in., thin FLEXLocs meet tensile strength requirements for 
regular height locknuts. FLEXLoc nuts can be made in the 
thin type because every thread, even those in the locking 
section, carries its full share of the load. There are no 
nonmetallic inserts to waste head space or weaken the 
structure of the nut 


Standard FLEXLOC self-locking thin nuts are available in plain or 
cadmium plated alloy steel, for use in temperatures to 550°F; 
in plain or silver plated corrosion resisting steel, for tempera- 
tures to 750°F; and in brass and aluminum, for temperatures 
to 250°F 

STANDARD PRESSED STEEL CO. 
—_—— 
FLEXLOC LOCKNUT DIVISION 
DS eenentiemommnel 


JENKINTOWN PENNSYLVANIA 


November, 1956 





Partial list of properties of BAKELITE Polyethylene 
DFD-4030, based on laboratory tests: 


Specific Gravity (0792-50 Method A) . 
Melt index (D1238-52T) 
Tensile Strength (D412-51T), psi 
Per Cent Elongation (D412-51T) 
Brittle Temperature (D746-557), 
80% non-failure, deg. C. ........ 6.1 eee ° 
Stiffness Modulus (Torsion) at 23 deg. C. 


Now... Design for 


The pertormance features of polyethylene, 
the production economy of vacuum-lorming 


lal 


Here is a new devek pme nt from the labo 


ratories of Bakelite ( ympany, major sup Bake 


plier of the leading extrusion plastics for where BAKELITE Polyethylene DF D-4030 
vacuum -forming. BAKELITE Brand Poly s carefully evaluated for optimum per B 
ethvlene DFD-4030 is espe ially com formance under vacuum-forming ‘e. @) 


pounded for the process. Your product cat Now, the many advantages of polyethyl 


now enjoy all the well-known advantages ene—light weight, chemical resistance, di 

of polyethylene in addition to fast, ec electric strength, color—are available to 

nomical fabrication products v icuum-ftormed from DFD-4030 BRAND 
] } 


Vacuum-forming has gained wide a The table above gives some of its perf 1 
‘ g has g: l ‘ al I giv m s perform Ss cs 
: | PLASTI 


ceptance because of its speed ind low ance properties r more details. consult 


n the tures on this page, t ken at 


t! pi 
] lo] 
lite Company s extrusion laboratory 


cost, partic ularly for large-size sections your plastics fabricator or write Dept 
The simplic ity of the process is evident VC-145 


BAKELITE COMPANY, A Division of Union Carbide and Carl rporation f{z@q 30 East 42nd Street, New York 17, N. ¥ 
In Canada : Bakelite Company, Division of Union Carbide Canada Limited, Belleville 
The term BakeuitE and the Trefoil Symbol are registered trade-marks of UCC 











REEVES TRANSMISSION 


V*S DRIVES 





® WIDENING THE HORIZONS OF 


Automation is the key to greater produc- 
ion of more goods and services at lower cost 
Tools of Automation can be applied prof- 
in a countless number of individual 
industries 
Reliance can provide you with valuable en- 
gineering assistance which can help secure the 
advantages of automation 
Our Tools of Automation consist of electric 


motors, variable-speed drives and controls 


RELIANCE 


Product Engineering — November, 1956 








TOTALLY-PROTECTED MOTORS 





- mn ste 


REEVES MOTODRIVE Tr 





AUTOMATION 


Application of these tools ranges from a single 
motor to multi-motor drives for highly com- 
plex production lines, where materials are 
processed into finished products in one con- 
tinuous operation. 


The world’s largest manufacturer devoted 
exclusively to the production of quality motors 


and drives is ready to help you widen the PTT fa ieliel eel nc lta) 


horizons of automation in your plant. Nibiel Villette tical a 


Bulletin No. A-1555-B gives further details. 
A-18! 


’ 


ELECTRIC AND 


ENGINEERING co.” 





DEPT 3011A, CLEVELAND 10, OHIO 
Canadian Division: Welland, Ontario « Reeves Division: Columbus, Indiana 
Sales Offices and Distributors in Principal Cities 
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oice of Coolant Pumps 
from Allis-Chalmers 


Broaches, lathes, drills, grinding and boring machines . . . what- 
ever machine tool you build or use, Allis-Chalmers has a coolant 
pump that’s just right for your application. When you specify 
Allis-Chalmers, you get: 


1, Choice of mounting — Complete line permits six different 
mounting methods — makes your design job easier. 


2. Choice of sealing — Depending on your requirements, you 
can specify mechanical seals (if clear liquids are pumped), or 
sealless construction (where gritty and abrasive particles are in 
liquid) . 

3. Choice of impeller — Single-suction impellers are available 
in either enclosed or open design—double-suction, open design. 


Pump Experts from Allis-Chalmers can help you with your 
application. Contact your nearby A-C sales office, or write Allis- 
Chalmers, General Products Division, Milwaukee 1, Wisconsin. — 


—_ 


€ 
ae 
ame 
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MOUNTED ON DRILLING MACHINE, this A-C pump 


is sidewall mounted, is sealless, and has open impeller. 


Lois 


AVAILABLE in fractional horse- VERTICALLY MOUNTED on SUBMERGED MOUNTED, this SHALLOW SUMP or reservoir 
power ond integral sizes, above liquid reservoir, this design op- type of pump is frequently used use is ideal for this submerged 
model is designed for mounting erates efficiently with varying on machines requiring mounting mounted model featuring a seal- 
on vertical surface. liquid levels. Available in four in coolant tank. less design. 

optional discharge positions. 


LLIS-CHALMERS 
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THOUSANDS UPON THOUSANDS 
OF THERMOMETAL AND 
CONTACT ASSEMBLIES «3-2 
AWEEK! gts eels 


—-_ = 


That’s normal production for 


The H. A. WILSON Company 





And these thousands of assemblies 

from the modern Wilco plant are your assurance 
that you can profit from the quality and 
economy that only volume production 


can give you. 


For the H. A. Wilson Co. is a 
specialist in contacts and thermometals 
..and in the unique skill 
necessary to combine the two for 
maximum performance. 

Yes, it’s smart to do 

business with a specialist. 

You can’t make or buy 

better Thermometal and 

contact assemblies 

at any price. Contact a 

specialist today— 

H. A. Wilson 

Company. 


WILCO PRODUCTS ARE: 
Thermometals 


Electrical Contacts The H. A. WILSON Company 


Clad and overlaid composite metals 


2655 U. S. Rovte 22 Union New Jersey 
Special Alloys 


Branch Offices: Chicago - Detroit - Los Angeles - Providence 
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SMALLER DIAMETER and shorter 
length of this new motor make it 
possible to design compact, better 
looking, more salable products. Also 
speed installation, cut shipping costs 
and stocking space requirements 
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MOUNTING CONVENIENCE PRECISION BRACKETS of heavy- NEW LUBRICATION SYSTEM 
choice of either flush mounting with gauge, drawn steel reduce motor length with larger oil capacity circulates oil 
extended through-bolts (2, 3, or 4) or ... provide quieter operation and through filtering wicks... assures 





resilient mounting—helps solve design longer life. Flat, circular area positive oil film between bearings 
problems. Bearing construction around through-bolts makes flush and shaft plus quieter, cleaner, 
permits all-angle operation. mounting possible—much easier. cooler—more economical—operation. 


New motor goes on a diet to help 


streamline your products 


More compact Westinghouse shaded-pole motor 
designed for today’s modern air-moving equipment 


Here, in a compact package smaller in diameter than conventional designs 
and no longer than a cigarette, Westinghouse has combined these benefits 
for you—lower costs, easier installation, minimum air-movement 
restriction, and longer, trouble-free operation. 

Whatever your product—room air conditioners, ventilating fans, unit 
heaters and coolers, furnace blowers or the like—you will find new 
opportunities to cut costs, streamline your product and increase its sal- 
ability with a new Westinghouse shaded-pole motor. 

For more information on the new Westinghouse shaded-pole or perma- 
nent split-capacitor motors, contact your nearby Westinghouse sales 
office. Or, write Westinghouse Electric Corporation, Small Motor Division, 
P.O. Box 566, Lima, Ohio. J.03031-X 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 
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Csverlock lock fasteners 


AUTOMOBILES 
TIGHT! ELECTRICAL APPLIANCES 


' ' 
Fast-handling Everlock Sems with com- EQUIPMENT TIGHT ! TIGHT ! 


bination internal-external lock washers Everlock external and internal lock This motor 
proved the perfect answer for this intake washers enable this temperature control Everlock internal lock washer’s 2-way bite 
air filter fastening one of many to laugh at vibration. Any product that Vibration actually makes these amazing 
automotive applications must be tight to be right needs Everlock. fasteners grip tighter 


will never loosen thanks to 


2-way bite 
locks assemblies 








Nothing else holds like an Everlock lock fastener 


Each angled tooth has two chi ives, one bites deep 


work the orl f th And Everlock’'s 


Everlock Sems » the point — bites in, top and bottom, to giv 
Everlock Lock Nuts unbreakable hold. Vibration, constant jarring « 
Sesitead actually tighten Everlock’s bulldog bite. 
verioc 
lock Washers For the best in fast-handling Sems, lock w 


nuts and terminals, 


Fast delivery on all 


Another Product 
THOMPSON-BREMER & CO. 
516 N. Dearborn Street « Chicago 10, Illinois 
INDUSTRIAL Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


Everlock Terminals 


}. Ramsey Reese. In sam |. Keller R. H. Clague C. L. Martin 1. J. Mcintosh 
New York, N_Y Detroit, Michigan Milwaukee, Wis Syracuse, New York Atlanta Georgia 


WOrth 2-4059 TRinity 5-7800 Division 4-0287 Tel. 2-7025 CRescent 2971 


EVERLOCK }. M. Murphy W._L. Barth, Jr Thom Lundeen Richard C. Dudek Donald G. Teeling 


REPRESENTATIVES Manchester, Conn Chicago, Ilinois Moline, Illinois Beverly Hills, Calif indianapolis, Indiana 
Mitchell 9.2129 Kildare 5-7973 MOline 2-4418 BRadshaw 2-809 Glendale 9571 


Oregon Indust. Factor 


Kenneth D. Delar C. W. McNeil Forrest Moschner Scott & Steffen, Ir 
Dayton, Oh Houston, Texas St. Louis, Mo Cleveland, Ot Portland, Oregon 
Xmor ( l CApital 8-8* M on 7-10 TOwer 1 t CHerry 4040 
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Protected AGAINST EROSIVE neue . ; 


...U. S. Totally-Enclosed and Explosion-Proof 
Motors provide all-around protection against cor- 
rosion, weather exposure, bad contaminants, caustic 
conditions, dust and erosive elements. All types are 
NEMA-dimensioned. 


Protected ncainst INTERNAL HEAT... 


Asbestos protected windings, cooling ribs, and a 
heavy duty fan form outstanding features to give 
U.S. Totally-Enclosed motors maximum protection 
against heat. 


1 TOTALLY- 
ed et Ok) 


ae > 4d oki ie), Eid iele)] me. lekee) . t- 


Protected AGAINST BEARING FAILURE... 
Lubrifflush transverse re-Lubrication is possible 
without disassembly of motor or fan guard. Grease 
fittings are outside. Lubriflush forces out old grease 
and injects new lubricant around and through the 
bearings. 


Protected AGAINST SHOCK AND VIBRATION 


"... The hetty cast-iron frame of the U. S. Totally- 
Enclosed motor is normalized to provide a non- 
stress, single-piece structure. Rugged feet are 
integrally cast with the frame; not welded on. 


U. S$. ELECTRICAL MOTORS Inc 
P. ©. Box 2058, Los Angeles 54, Colif., or Milford, Conn 
() Send U. S. Totally-Enclosed Motor Bulletin #1879 


NAME 
COMPANY 


ADDRESS 


city _ . STATE 


——————_ —_— es» 











The drafting stase—not later— 
Oo © 
is the time to design-in oil seals! 


Oil seals are precision 
products. They are designed to operate under a spe- 
cific set of conditions. Change just one of those con- 
ditions—lubricant, shaft speed, temperature, even 
bearing position—and a different seal will almost 
always be needed. 

Why chance costly retooling or remanufacture? 
Specify the correct seal on the drawing-board. And 


NATIONAL SEAL 


DIVISION, Federal-Mogul-Bower Bearings, Inc. 


GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio and Redwood City, California 





when you do, get all the information there is on new 
seals, new lip compounds, and mechanical designs. 
Get it from your National Oil Seal Engineer. His 
counsel is complete, up-to-the-minute, and accurate. 
You couldn't buy better oil seal information, yet his 
help is yours for the asking. 

Why “do it yourself?” Call the nearest National 


Oil Seal Engineer now. 





CHICAGO, ILL ° Room 462, McCormick Building, HArrison 7-5163 
CLEVELAND, OH!I0 . 210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 
Detroit, MICH 13836 Puritan Avenue, VErmont 6-1909 


2802 North Delaware St., WAlnut 3-1535 
647 West Virginia Street, BRoadway 1-3234 
1180 Raymond Blvd., Mitchell 2-7586 


INDIANAPOLIS, INDIANA 
MILWAUKEE, WIS 
NEWARK, N. J 
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Have you been bogged down with paper work 
lately, thereby missing a chance to save money 
by streamlining your wire buying? 

Your American Steel & Wire representative 
can be of immense help if you give him a call. 
For example, he may be able to suggest more 
economical buying units or packaging specifi- 
cations, or find one type of wire that will do the 
job of two. Turn him loose in the plant, because 


November, 1956 


Want to streamline your wire buying: 


Call American Steel & Wire! 


he might find a lower cost way of doing the job 
—with a better product the result. 

At AS&W, we use a lot of wire in our own 
plants, and have learned many little tricks that 
are yours for the asking. Just call your Ameri- 
can Steel & Wire representative. 

AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, Ome 
COLUMBIA-GEREVA STEEL DIVISION, SAN FRABCISCO, FACIFIC COAST DISTRIBUTORS 


TERNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. SOUTHERN DISTRIBUTORS 
UBITED STATES STEEL EXPORT COMPARY, BREW YORK 


USS AMERICAN MANUFACTURERS WIRE 


AMERFINE high quality fine wire. 
AMERSPRING — music steel spring wire. 


AMERTEMP —_heavy-duty oil- 
tempered wire. 


AMERLOY —qlloy heading wire. 
AMERHEAD —uniform heading wire. 


AMERSTITCH —extra-tough metal 
stitching wire 








Low Friction Bushings 
and Sleeves Resist 
Seizing, 4brasion. 
High Temperatures 


HAYNES STELLITE Bushings and Sleeves 


Trade-Mark 


..- for handling Hot-Abrasive Materials 


Bearing parts made of Haynes STELLITE alloy resist 
seizing and galling. They are hard and abrasion re- 
sistant, and will withstand the pitting effects of many 
corrosives. They take a high polish and are easy to 
apply. Use them to reclaim worn shafts or bearing 
blocks, and to lengthen the life of new equipment. 


Operate with Little or No Lubrication 


Sleeves made of Haynes STELLITE alloy can be used 
in areas where efficient lubrication is impossible. 
They resist seizing even when lubricants are diluted 
by gasoline, cleaning fluids, and other liquids that 
wash out an oil film. They operate at peak efficiency 
even when lubricants decompose under heat, or are 
destroyed by abrasive particles. 


Tough and Abrasion-Resistant 


Bearing parts made of Haynes STELLITE alloy resist 
the abrasive effects of wet or dry materials such as 
fly ash, coke, metal powder, shale, and cement dust. 
They are hard enough to carry heavy loads, and tough 
enough to stand up under repeated stress. 


Heat and Corrosion Resistant 


These bushings and sleeves can be submerged in 
many acids, alkalies, and molten metals. Temperatures 
as high as 1500 deg. F. have little effect on their 
hardness, toughness, and dimensional stability. 

For more information write for our 8 page booklet 
on half bushings and sleeves. 


“Haynes” and “Haynes Stellite” ore registered trade-marks of Union Carbide and Carbon Corporation. 


MAYES 


TRADE-MARK 


A b4.0 YS 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporatien 


uc) 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston « Los Angeles - New York - San Francisce - Tulse 
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DOW CORNING 
CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 


No. 32 





Silicone Compound Outlasts Organic 
Grease as a Lubricant for Rubber 
Few, if any, products with moving parts 
offer absolute dependability 
dom from 
cant, 


and free- 
maintenance. It is signifi- 
however, that many designers are 
making progress in this direction with 
Take the Sky- 

produced by 
Cuyahoga Falls, Ohio, 


Dow Corning Silicones. 
lark Aquarium 
W&W Mfg. Co., 
for example. 


Pump, 


This small designed to 


ously 


pump is continu- 


aerate water in small aquariums 


Originally, organic lubricants used 


Buna N 
from drying out 


were 


to keep the rubber piston ring 


and seizing the aluminum 
But 


monthly 


piston and brass cylinder with even 


the best organic greases relubri 


cation was a definite requirement. 


longer lasting lubricant, 
the solution in 
Chemically inert, 3 


Compound greatly prolongs the life of any 


Searching for a 
Wwé&Ww 


Corning 3 Compound 


finally found Dow 





Pa y// / 


rubber 


— Ls-53m> 


ey 


NEW FLUOROSILICONE RUBBER 


RESISTS FUELS, OILS, SOLVENTS 


Silastic 


rubbers in 


A new kind of heat and cold resistant 
rubber, fluorosilicone rubber, 
developed by 


has been 
research 
chemists working in conjunction with 
the Materials Laboratory of Wright Air 
Development Center. Identified 
Silastic LS-53", this rubber 
outstanding resistance to swelling in 
with jet high 
aromatic oils 


Dow Corning 


as 
new has 


contact fuels, gasoline, 


and many solvents. 





DOW CORNING SILICONES PUT 
The “design of the 

industry employing 
Corning Silicones, under the trade name 
“Syl-mer 


textile 
Dow 


engineers” 
are now 
” to impart water repellency 
them 
water-borne 


to fabrics; give long lasting 
stains; 
fabrics softer, 


and highly 


protection against 
the 
luxurious feeling, 


and to make more 
resistant 


to wrinkling. 


Richman Brothers, 
rently offering a large 
finished slacks 
of their stores 


is also being used with excellent results on 


for example, are cur- 
selection of Syl-mer 
all 


The Syl-mer process 


suits and 


106 


top coats at 


upholstery fabrics, and many leading furni- 


ture manufacturers including Kroehler and 
No. 319 


Simmons, now feature Syl-mer 


NEW SALES APPEAL IN APPAREL 


Look for the Syl-mer tag. It's your assurance of 
Dow Corning quality in silicone finished pus 
and upholstery fabrics Sr M. REG. U.S. PAT. ¢ 





i 


LS-53 resembles conventional sili 


cone that it has comparabk 
and 
remains rubbery at 


80 to 4001 


tensile strength, ultimate elongation 


compression set, and 


temperatures from How 
the 


fluorosilicone 


ever, solvent resistance of this new 


rubber is far superior to 
silicone 


Silastic 


regular rubbers 


LS-53 


[ypical prop 


erties of outlined in 


I able I. 


are 





Color 

Specific Gravity 

ASTM 0D676-49T 
Hardness’, Shore A Scale 

ASTM D412-51% 
Tensile Strength’, 

ASTM D412-51T 
Elongation’, percent 

ASTM 0395-531, Method 6B 
Compression Set’, percent 

Water Absorption, 70 hr ot 212 F 
Durometer Change 


psi 


Volume Change, 


ASTM 0D746-54T 
Brittle Point, degrees Fahrenheit 


percent 





Illustrating resistance to jet fuels, O-rings 


Silastic LS-53 swelled only 20 


for 70 


made of 


percent when immersed hours in 


an aromatic test fuel at room temperature 
(< 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


MORE Oa 
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DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA... 


“The Effect of High Temperature on the 
Properties of Organic and Silicone Rubbers,” 
reprinted from RUBBER AGE, contrasts the effects 
of heat and heat aging on ten types of rubbers, 
gives a good indication of their respective service- 
ability at various elevated temperatures. No. 323 


Antifoam B, a new silicone defoamer, has greater 
stability than any other water dilutable silicone 
commercially available. Will not 
separate, oil out, plate out, settle or precipi- 
tate in most applications. Retains uniformity 
and effectiveness even if frozen or boiled. Ready 
need for diluting or 


No. 324 


foam-killer 


to use, it eliminates 


pre-mixing. 
® 


Reference Guide to Dow Corning Silicones. A 
12-page reference that is con- 
venient-to-use. It’s packed with data, properties, 
and information on how you can use silicones in 
designing new equipment, improving performance 
and reliability of original equipment, or reducing 


No. 325 


comprehensive, 


production and maintenance costs 


“Effects of Radiation on Organopolysiloxanes,” 
@ research paper reprinted from Industrial and 
Engineering Chemistry, describes the effects of 
secondary radiation from 4 different sources on 
Sources include cyclotron 
electron, and 


organopolysiloxanes. 
radiation, cobalt — 60 gamma, 
X-ray. Results indicate that siloxanes containing 
large amounts of phenyl substitutions may be 
good construction materials around high energy 


No. 326 


radiation units 


Dow Corning Release Agents for Plastics are 
described in a concise, comprehensive data sheet, 
that describes the forms available and lists typi- 
cal uses, used for a 


No. 327 


including concentrations 
variety of plastics 


Encapsulating Electrical and Electronic Parts 
with Silastic is the subject of a data sheet that 
provides details of handling heat-vulcanizab!e 
and room-temperature-vulcanizable silicone rub- 


No. 328 


bers in such applications 





Silicone Insulation Eliminates Power 


When the Ohio Valley Electric Corpora- 
tion designed its new Clifty Creek and 
Kyger Creek Plants to supply power 
for the AEC’s new Portsmouth (Ohio) 
Area Project, it specified a 50 C (122 F) 
ambient and a 70C (158 F) rise for 
its twenty-two 1500 hp fan motors. 
But OVEC also specified that the 





SILICONE COMPOUND 
thereby long- 
A thin coating applied 


organic rubber, providing 


term lubrication. 
to the ring has kept a positive but smoothly 
operating seal on a test pump for more 
than 6 months. W& W estimates a single 
coating of Dow Corning 3 Compound will 
last an entire year or 12 times the service 
life of the best 
ously 


organic grease previ- 


No. 320 


used. 





Bottlenecks 


motors be silicone (Class H) insulated. 


When the two plants were put on the line 


in January 1955, it became evident that 


their 


design estimates 


actual generating capacity exceeded 
Ordinarily nothing could 
be done to take advantage of the extra 
capacity because plant auxiliaries, such as 
restricted to de- 


these fan motors, are 


sign ratings. 


But because the motors are silicone 


insulated, they easily withstand a boost 
in operating temperatures from the speci- 
fied 120 ¢ up to 160 ¢ This 
OVEC to raise their output from 
to 2060 hp. An OVEC 


this typical comment, “Silicone insulation 


enables 
1500 


engineer made 


heips us obtain maximum output from 


every No. 321 


plant.” 





FLUOROSILICONE RUBBER ( contsnued 

Table II, one of the best 
general purpose silicone rubbers swelled 
over 200 percent under the same condition 


As shown in 


The properties of the new fluorosilicone 
rubber suggest increased serviceability and 
reliability for rubber components exposed 
to extreme heat or cold, and to solvents. 
essential Air 
LS-53 should 
also have a wide range of applications in 
chemical, 
leum, and automobile industries. 


Presently limited .o use in 


Force applications, Silastic 
aircraft, 


the commercial petro- 


No. 322 


TABLE I! 
SILASTIC LS-53, OIL AND FUEL RESISTANCE 





Silastic LS-53 Silicone Rubber 
Vol. Change, Vol. Change, 
Test Fluid % o, 


ASTM No. 3 Oil 
70 hrs. at 300 F + 65 


ASTM Ref. Fuel B* 
24 hrs. at 70F 


Jet Engine Oil 
70 hrs. at 350 F 


Hydraulic Fluid 
24 hrs. at 160F 








Dow Corning Corporation, Dept. 8611, Midland, Michigan 

Please send me 319-3200 «321-322-323 
324 325 «#326 «6327 =: 328 

NAME 

TITLE 

COMPANY — 

STREET sceialianaiaiiadaiiie ame 

CITY - _— 


. ZONE GR ences 


SILICONE NEWS is published for product design and development engineers by 


DOW CORNING 


DOW CORNING 


itizia in silicones 


CORPORATION 


SILICONES 


MIDLAND 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK 


Canavan 


GREAT BRITAIN, & 


MICHIGAN 


WASHINGTON, D.C. (siu.ver spams. wad 


SuTo., t FRANCE: ST BAIN, PARIS 





Where you convey steam 
and have problems of vibration, misalignment, moving parts, or cramped space. 


we 
é 
! 

a7 





LIVE STEAM | 


You get absolutely “‘tight’’ conveyance — 
under high or low temperatures and pres- aime ins 
sure—with American Flexible Metal Hose! service ho 


connectors 
Ave steam on the OSE in be costly and dangerous 
I the | g 

That's the problem facir ¢ th Lal ond Match ¢ ompan 


The job conveying live Call roun l LSO be nd 


installation 
( nsult 1 
tive tor eny 


> No obligat nn 


Many lines were tried—and failed. American stainless 


a conveyor which 1 st undergo col uous flexin 


in yo 


steel hose was finally sug d, and is now doing the Ijin 
i 


job! This is not unusual I rican flex ble metal hose has 
a long record of pe ik performance in the field 
g | ra 
: ? ’ aeRever ONNECTOg. vt F : | 
It absorbs vibration and prevents its transmission to >a Must MO ai 


surrounding structures ibsorbs expansion and contra¢ 


, flexible metal hose and tubing 
tion in lines due to temperature changes facilitates in 


stallation especially In cram ed wiCeS ind solves the 


problk ms of misalignment AN ANACONDA PRODUCT 


Contact American to solve problems of... 


MISALIGNMENT VIBRATION CRAMPED SPACES MOVEMENT 


Rm 
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The Heim Ui Ry monufacturers discovered the ver- 
designed to of the Heim Rod Ends and how 
ing terminal ® sively they could be applied as 
spherical bearing fing supports for shafts, as su- 
sal application and hes ow blocks, and as take-up 
linkage problem. : 


» 
* 


One example of how perfectly 
Unibal Rod End can be used £68 
than a push-pull linkage, is the 
Hermes Engravograph, a machine “for 
engraving watches, jewelry, silverware, 
and other articles with irregular sur- 
faces, 


‘py 


Here two male rod ends are screwed 
into the casting to support the engrav- 
ing arm. The rod ends make possible 
a smooth, dependable motion which 
compensates for misalignment and un- 
evenness caused by irregularity of the 
working surface. 


The male rod end is attached by The female rod end may > at- 


( 


drilling a hole in the work, tapping tached by drilling a hole in the 


4A 


weed 


for proper thread fit, and screwing work and drawing the rod end 


qq 
Wea eaid 


f 
‘ 
Pie 


4 


in the rod end. 


METTTTLCTL? 


tight with a machine screw. 


f 





((¢ 


j 


SEND FOR THE —_ 
COMPLETE THE HEIM COMPAN ¥ 


. & NNECT G T 
HEIM CATALOG NO. 100 Fate les ae, Sees serees 
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~ Waldes Truarc Rings Permit Better and More Economical 
Design—Fewer Parts, Faster Assembly, Minimal Rejects! 


Viewlex’s Change-O-Matic 


Viewitex, Inc., L.1.C.,N.Y. solves a variety of fastening prob- 
lems in their new model Change-O-Matic automatic slide 
changer. Assembly time is speeded, parts eliminated, rejects 
lowered, and compact, economical product design achieved. 


Actuating Plate 
and Pawl Assemb 


Three types of Waldes Truarc Retaining Rings a 

assembly. One circular self-locking ring (Series 519 
powl return spring. One external E-ring (Series 5133) 
tains roller used to prevent gear motion during transport 
cycle. One crescent ring (Series 5103) retains pawl which 
indexes gear. Second crescent ring retains sub-assembly. 


Truarc Rings speed assembly, cut rejects, eliminate parts. 


Whatever you make, there’s a Waldes Truarc Retaining Ring de- 
signed to improve your product... to save you material, machining 
and labor costs. They’re quick and easy to assemble and disas- 
semble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


36 functionally different types ...as many as 97 different sizes 


For precision internal grooving and undercutting .. 


*“ Send for new catalog supplement 


WALDES 


=; TROARC 


RETAINING RINGS 


Use of one Waldes Truarc Ring (Series 5100) eliminates time- 
consuming riveting over the flange, retains and holds the 
connecting knob captive. A compact, neat design is made 
possible, rejects caused by poor riveting eliminated. 


Detent Lever Assembly 


2 


Truarc E-ring (Series 5133) eliminates use of tapped 
hole and shoulder screw, retains roller which prevents 
over-travel of gear. Assembly is rapid. 


within a type...5 metal specifications and 14 different finishes 
Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 

More than 30 engineering-minded factory representatives and 700 
field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 


and production problems... without obligation. 


-Waides Truarc Grooving Tool! 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C.1, N.Y. ] 
Please send the new supplement No. 1 which | 
brings Truarc Catalog RR 9-52 up to date. | 
(Please print) | 

Name . | 
Title | 
Company | 
! 

l 


Business Address 


City Zone... State 
PNIIS 


Ce 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries, 
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* * * 
| precision switches 
tent ee i ..- THEIR USE IS A PRINCIPLE OF GOOD DESIGN 


MICRO SWITCH 

engineering service 

your short cut to 
NEW DESIGN IDEAS 


MICRO SWITCH Engineering Service is de- 
voted to assisting industrial designers in the 
solution of complex switching problems. 


This service—as close as your telephone— 


We may have already solved a problem simi- 
lar to yours—for somebody else. Should 
your problem turn out to be entirely new, 
MICRO SWITCH can—and will—develop the 


places at your disposal a knowledge of switch you need. 


switch applications obtained through years 
of research and field experience. We are ex- 
perts on just one thing—precision switch- 
ing problems. 


LIMIT SWITCHES 
operate 57,000 


times a day— 
day-in, day-out 


MICRO SWITCH “ML” 
Type limit switches— 
17 of them—are used 
in an automatic grind- 
ing machine to control 
the steps in grinding 
small parts. Features 
which governed their 
selection by the de- 
sign engineers were: 


RELIABLE 
TOGGLE SWITCH 
where inches 
and 

ounces count 





2g 


Two of these MICRO SWITCH Type 


“AT”’ subminiature toggle switches 1 Long Life: 


3 Protection: 


serve as components for a small, light- 
weight portable geiger counter. 


The extreme reliability and long life 
of the extremely small MICRO SWITCH 
units were important factors in their 
choice by the design engineers. This 
switch weighs but .02 lb. It has single- 
pole, double-throw contact arrange- 
ment. Rating of basic switch is 5 
amperes 125 or 250 volts a.c. 


( Send for Catalog 73B—‘' Toggle Switches” 
and 75A—'‘‘Subminiature Switches’’) 





some switches operate 
every 1% seconds, three 
shifts a day—over 57,000 
operations a day 


Precision: 

switches repeat exact op- 
erating point through mil- 
lions of precise operations. 


(Send for Catalog 83— 
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“*Industrial Enclosed Switches’’) 


switches are well housed 
and protected against ef- 
fects of oil splash, dirt and 
dust 


Versatility: 

three different types of 
actuating heads are used. 
Switches are adjustable to 
meet varied types of actu- 
ation and for mounting in 
cramped quarters, 
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-echave uses unlimited 


HONEYWELL 


MERCURY SWITCH accurate 
to Ye inch in 12 feet on grader 


Mercury switches are not usually associated 
with such applications as heavy road grading 
machinery. However, four of these protected 
HONEYWELL Mercury Switches have proved 
successful as grader blade controls. 


M ing Hol : : : 
counting etee Tilt action of the switches actuates a series of 


power relays and valves to control the grader 
Material blade. The switches are so sensitive that they 


Supports And are able to control the level of the blade with- 
Seals Glass 


Tube Switch 


Embedment 


in % of an inch in an overall movement of 12 
feet. The switches—embedded in epoxy with- 
in a metal case—are extremely resistant to 
(Send for Catalog 90-A shock and exposure to the elements. 


“HONEYWELL Mercury Switches’’) 


FIVE tiny 
switches 


MAXIMUM permit 32 
ACCURACY on-off situations 


| Five MICRO SWITCH subminiature switches 
pius were selected by design engineers in this 
rotary selector switch to provide the switch- 
ing function for each of the pulse positions 
in a five-pulse binary code switch. Each 
switch is of single-pole, double-throw de- 
sign, thus providing 32 on-off current com- 
binations for data processing equipment. 





43 


long-life 
performance 


Switches used in woodworking production equip- 
ment —cut-off saws, rip saws, gang saws and 
jointers— must take a lot of punishment and 
retain maximum accuracy for a long life. 


These enclosed switches, with roller arm actu- 
ator and sealed plunger, were chosen by design- 
ers as controls on an automatic air-operated 
cut-off saw. One switch controls the reversing 
of the solenoid for length of stroke. The other is 
a return control. 


Both switches must operate with maximum 
accuracy and give long-life performance. At an 
average of 1,250 strokes per hour, the switches 
are activated 10,000 times in the average 8- 
hour work day. 


(Send for Catalog 83A 
‘‘Industrial Enclosed Switches’’) 





The binary switch is a single control, posi- 
tive locking, electro-mechanical device for 
converting rotary operation into a binary 
sequence. 
According to the designers, the MICRO 
SWITCH subminiature switches were chosen 
because of 
4 Small size and light weight (% x “’% x VY 
inch)—(265 per pound). 
, 
7 
4 


Ease of operation. 
Reliability. ; 


Extremely low contact 
resistance (through 


i 
i 
use of fine silver). " 
‘ 


Positive make ‘ 
and break action. . 


6 Resistance to shock 
and vibration. 


4 Low capacitance between open contacts 
and from terminals to ground. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
In Conoda, Leaside, Toronto 17, Ontorio « FREEPORT, ILLINOIS 


here is no limitation in the design as to 
the number of switches that can be used. 


(Send for Catalog 75A—‘Subminiature Switches’’) 


mca 
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Typical Mechanical Properties of Ni-Vee Bronzes 





a 


TYPE (lead free) 


(1% lead 


B Cc D E 
(5% lead) (10% lead) || (20% lead) 





As 
Cast 


Heat- 
Treated 


Tem- As 


pered 


Cast 





As 
Cast 


As 
Cast 


As 
Cast 


Tem- 
pered 


Tem- 
pered 


Tem- 
pered 


Tem- 
pered 





Tensile Strength (thousand psi)....)) 50 65 85 45 
Yield Strength (thousand psi) 22 40 55 20 
Elongation, % in 2” 40 10 10 30 
Brinell Hardness 85 180 80 























60 40 50 35 40 25 30 
30 20 30 20 25 18 22 
8 15 5 10 2 5 2 
120 80 130 80 10 70 80 





























Specifying is simple and systematic 


with 5 versatile 


Now ... designers and engineers can readily select 
a suitable bronze for any specific need . . . from 


only five Ni-Vee* bronzes. 


“As Cast,” these five Ni-Vee bronzes provide 
mechanical properties that surpass those of com- 
parable G bronze, red brasses and leaded bearing 
bronzes. What’s more, their superior properties can 
be still further elevated by simple heat-treatments. 


Basically, each Ni-Vee bronze contains 5% nickel 


and 5% tin, from 0 up to 20% of lead. Tensile 
strength ranges from 25 to 85 thousand psi, and 


hardness from 70 to 180 Brinell. 


Advantages 


Just five of these Ni-Vee bronzes make it possible 
to standardize metal inventories, melting practices 
and shop operation . as well as specification 
... to meet many industrial uses for copper-base 


castings. 


Each Ni-Vee bronze contains an optimum nickel 
content to raise levels of strength, hardness and 
toughness. In addition, this nickel content provides 
a high degree of corrosion resistance in the Ni-Vee 
bronzes. Negligible zinc content makes it free from 
dezincification. This spells resistance to stress- 
corrosion attack. 


NCO THE INTERNATIONAL NICKEL COMPANY, INC. 


Ni-Vee Bronzes 


A versatile family 
Copper-base alloys are ordinarily used for the 
three types of castings listed below. For each of 
these applications a Ni-Vee bronze provides partic- 
ular advantages: 


(1) Constructional castings — high strength 
(2) Pressure castings — fine grain 
(3) Bearing castings — resistance to wear 
and seizure 
The simple family of five Ni-Vee bronzes actually 


replaces the confusing variety of miscellaneous 
bronzes. As a result, engineers and designers can 
now specify simply and systematically . specify 
Ni-Vee bronzes wherever possible. Parts cast in 
Ni-Vee bronze already serve electrical, power, steel, 
petroleum, chemical, automotive, aircraft, railroad 


and other industries. 


Engineering data for you 


Learn how the Ni-Vee bronzes can simplify your 
specification work, improve product performance. 
Send for a copy of “Engineering Properties and 
Applications of Ni-Vee 
It contains useful information like 


Bronzes.”’ 


that given in the table above: tables 
of composition, charts on deforma- 
tion, friction, fatigue, elevated 
temperature service, electrical 
resistivity, wear and other engi- 
neering data. Write for it now. 


*Registered trademark 


67 Wall Street 
New York 5S, N.Y. 


No cmv 
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FLUID PRESSURE 


BOOSTERS 


Save space weight and investment cost by replacing pump 





installations in many applications 


BOOS H . Less costly to install, operate and maintain 
rs 


Hold pressure indefinitely without the motion and heat 


80 PSI A IR generation of ordinary pume 


Provide xt point of nder_ thr more efficient 
power with ht ess space than direct driven air 


Input Range: 40 to cylinders 
3000 psi Air or Fluid Save up to 95% of air consumed by direct driven oir 


cylinders 


Operate t speeds of 30 to 450 strokes per minute 


T Oo y neo tion ft ts most complete line f Custom-Built 


mal delivery, Miller offers 5” bore 25 


2000 PSI rot bone or ante Se ese a 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 


ESPECIALLY RECOMMENDED FOR 


e WELDING 
e PUNCHING 

| | | e SHEARING 

7 a & e CLAMPING 
= 

+ 

— 











RIVETING 
CRIMPING 
PRESSING 


and similar applications 


FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 12" to 20” Bores, 
200 PSI operation; low pressure hydraulic cylinders, 1¥2" to 6 
bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high 
pressure hydraulic cylinders, 1%" to 12” bores, 2000-3000 PSI 


operation. All mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST MILLER FLUID POWER phd L, o8 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 

BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND e 

RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 2002-04 N. Hawthorne Ave., Melrose Park, Ill. 
e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 


SAN FRANCISCO e« BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 


AIR & HYDRAULIC CYLINDERS + BOOSTERS + ACCUMULATORS 
COUNTERBALANCE CYLINDERS 





24 
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rie 


TO HELP YOU COMPARE a 
Belt di the 


eee eeeeees 


oor? 


n. Approximately 50” ce 
Here, complying with minimum pulley sizes and other practices 
commonly observed, are his recommendations (with approximate 
comparative cross sections of space occupied by each drive): 
“TIMING” BELT DRIVE 
Belt: XXH ig” Belt 10 

wide t 16 P. I 

Motor Pulley: 9.5 


—_——_ 
V-BELT DRIVE 
m Belts: 1 r Service “‘D’’- | 

Section V-Belt DP-22 
49” P. D. (24- Motor pulley: 18.0 
14” -f | D-groove, 1 
Driven pulley: 28.648” P 2 


ns ee 
Driven pulley: 54.0 
Belt speed: 2900 feet per 


g v 
Belt speed: 538 


GEAR DRIVE 


e gear spee 


ROLLER CHAIN DRIVE 


Chain: #80-8 (8 


FLAT BELT DRIVE 
stran welt wide x 8-ply x 
nie — 18’ 4 g 
Motor sprocket: 7.979” P. D ; Motor pulley 18 

, +r zJ w e 

es lp 
Driven sprocket: 23.88 P. C y Driven pulley: 54 

75 teeth 23 wide 
Chain speed: 2380 feet per minute Belt speed: 5 

minut 





Rubber cut away 
to show steel cables 





THE “TIMING” BELT DRIVE 
FOR HEAVY-DUTY MACHINERY 


THIS LIFE-SIZE illustration only be gins to suggest the brut 
strength built into this double extra-heavy-duty tooth-grip 
belt with steel-cable tension member designe d for drive sup to 
1000 hp. Appearance doesn't tell the whole story, because, 
rating for rating, U. S$. PowerGrip “Timing” Belt drives ar 
lighter in weight and occupy less space” than any other form 


of mechanical power transmission. 


Approximately 2% times larger—and 2% times stronger— 
than the standard “Heavy Duty” series, the new XX Heavy 
Duty drives bring to high-torque power transmission a never- 


before-obtainable combination of features: 


@ Highest-efficiency positive transmis- @ Practical elimination of power loss 
sion of power. due to slippage, friction and high ini- 


© Complete elimination of drive lubrica- tial tenetea. 


tion (including the problems and ac- 


ved) ® Compactness and high strength-to- 
cessories involved). 


weight ratio. 

® Precise angular synchronization 
(“Timing”) between two or more 
shafts. 


@ Belt speeds as high as 7500 fpm 


® Low initial cost; no maintenance; 
© Quiet operation. long life. 
}. S. PowerGrip “Timing” Bel plus expert 
ring assistance 1S available at any ot the 98 “U.S. District 
Sales Offices, at selected “U.S.” power transmission distributor 
or by writing U. S. Rubber, Mechanical Goods Div., Rockefelle: 
enter, New York 20, N. Y. In Canada, Dominion Rubber Co., Ltd. 
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TORRINGTON 
NB SERIES NEEDLE BEARINGS 
For Oscillating Motion or Heavy Rolling Loads 


TYPE NBE (left) 
and NBK (right) 


Torrington NB Series Needle Bearings employ the 
same needle roller principle as the famous DC Type 
Bearing. 

They are available in the five types illustrated, 
all being of nonseparable construction and designed 
for periodic relubrication. Outer and inner races 
are of high carbon, chrome steel, hardened and 
precision ground. 


Like the DC Type, the compact design of NB 
Series Needle Bearings permits saving in size and 
weight of surrounding parts. 


Torrington NB Series Needle Bearings have been 
used extensively in the aircraft industry and for 
ordnance work where their extremely high static 
capacity and anti-friction characteristics enable them 
to withstand heavy impact loads. 


Designs can be modified to meet industrial appli- 
cations involving rotating motion. 


Type NBC—oscillating motion only. Designed specifically for 
applications in which the OD is supported by a housing 
and the washers are backed up by clamping surfaces. 


Types NBE and NBK—oscillating motion only. Self-aligning. 
Designed for applications where it is difficult to obtain 
alignment during assembly or where deflections make a 
self-aligning bearing desirable. 


Types NBF and NBL—heavy rolling loads. Designed for use as 
rollers under heavy loads at slow speeds. 


See our new Needle Bearing Catalog in the 1955 Sweet's 
Product Design File—or write direct for Catalog No. 55, 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind, 


District offices and distributors in principal 
cities of United States and Canada 


TORRINGTON BEARINGS 


Needie «+ Spherical Roller «+ Tapered Roller 
Cylindrical Roller + Ball e« Needle Rollers 


t I’ngineering Novembe 
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uick-Opening Fasteners 
Selecting Small Fastenings for Metal Closures 


Quarter-Turn Fastener 


Lion Fasteners open and close with a 
Y% turn, hold sheets tightly under the 
compression of a rugged spring. 
Quickly operated and fully retained 
in the outer panel, they are approved 
under U. S. Government military speci- 
fications. Stud and receptacle float for 
easy alignment and simplified hole 
preparation. Flush, oval, wing, knurled, 
ring, and key head styles available. 
Sizes—No. 2, No. 5, and High Strength 
for extra heavy duty 





Cabinet Latch 
Just drill a hole, push the fastener stem 
through, and slide the special push-on 


% Quotation from’ Designing Electronic Equip- 
ment for Maintainability’; Machine De. 
sign, July 12, 1956. 


80 


"Use captive fasteners wherever feasible 


nuts... Fasteners on equipment covers 


standard hand tools’"* 


(John D. Folley, jr. & James W. Altman, 


for Research) 


clip into place. No welds, screws, bolts 
or rivets: the fastener is permanently 
installed in seconds! 


Adjustable to any grip length or panel 
thickness, the pawl is fixed in place by 
a single set screw. The fastener's 
brightly finished knob is set off by a 
plated washer. Also furnished with 
screwdriver operated flush head 











For fastening slide-out drawers and 
hinged panels the Southco Arrowhead 
Latch is recommended. It locks or 
opens with a quarter turn yet occupies 
less than %” inside space. 


Doors are held under spring tension— 
a push against the arrowhead knob 
relaxes this tension, allows operation 
with fingertip ease. Drill a single hole 
for installation—no fastening to the 
door is necessary. No striker plate 
is needed. 


Pawl stop is eliminated—arrowhead 
shows at a glance exact position of 
pawl. 


Avoid the use of loose washers and loose 
thould be operable either with no tools or with 


Research Scientists, American Institute 








Adjustable Panel Latch 


Small doors and panels can be fastened 
with greatest speed and lowest cost 
with the Southco Adjustable Latch 


The entire fastener is quickly installed 
through two holes punched in the 
door; no bolts or rivets are needed 


It operates with a quarter turn, requires 
no striker plate. An extra twist after 
the nylon pawl is engaged pulls up the 
door to form a and eliminate 
vibration 


Available with 
Phillips head. 


seal 


wing, knurled, or 


TTT | 
rains Aen) | 


Free 
Fastener 
Handbook 


Send for your free copy of Fastener 
Handbook No. 7, just released. Gives 
complete engineering data on these 
and many other special f. 





fasteners. 
Fifty-two pages, in two colors 


Write on your letterhead to Southco 
Division, South Chester Corporation, 
236 Industrial Highway, Lester, Pa. 

/ 

/ 


/ 
/ 


FASTENERS 


j= 
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Here’s a NEW way to 


Have color...and 
keep costs down 


You can do just that, with phenolic moldings eco 
nomically and permanently colored (without the use 
ot prime or multiple coats) by a new coating based 
on BAKELITE Brand Epoxy Resins 

Phenolics, of course, are recognized for their low 
cost, easy moldability, excellent dimensional stability 
and electrical insulating prope rties, resistance to heat. 
water and chemicals. But, until now, they had to be 
passed by when bright color was a requirement. There 
fore, color meant higher costs with other materials 

Today, with the development of this new coating, 
manufacturers can have color in a single coat and stil] 
retain the production economies and quality advan 
tages of phenolic moldings 

BAKELITE Epoxy Resins are well known for their 


ly adhe res 


adhesive properties. The new enamel not on 
firmly to the glessiest phenolic surface, but equally 
well on steel, tin brass coppel aluminum wood and 
many other plastics. It has excellent heat, corrosion 
chemical and abrasional resistance. A wide range of 
colors is available, with finishes from dead flat to high 
gloss. Curing is by air drying, force drying, or baking 
Air-dry pieces can be handled in about two hours 
and the possibility of curing with low or no heat « per 
up the field of precision parts to color. A further ad 
vantage in production is that color is switched at the 
spray booth, not at the molding machine. Changeover 
time is eliminated. Inventory of colored raw materials 
is cut 

Investigate these new coatings. They can give you 


new ideas on how to de sign tor color : as well as 


economy. Write Dept. VJ-145 


It pays to specify 


coatings based on... 


» BRAND 


EPOXY RESINS 


Rexton Finishes, Inc., Irvington, N. |., developed the coatings described. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (i 30 East 42nd Street, New Yo 


rhe term Bake.rre and the Trefoil Symbol are registered trade-marks of UCC 
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to , 
from one hour one minute... 


Incredible, but true: HELIARC cutting ca 
as high as 600 inches per minute, and cut alu 
thicknesses up to | inches. No special skill is 


HELIARC Cutting Whizzes Through Aluminum 
One of the first aluminum fabricators to use LINDE’s new 


HELIARC cutting process reveals savings of more than 95 
per cent over ¢ onventional chipping methods—jobs normally \ certified welder can do excellent cutting jobs 
requiring | and 5 hours to complete are whisked through in than one hour of instruction. 

only 1 and 4' minutes respectively. Graver Tank and Get the full story on revolutionary new HELIAR 
Manufacturing Company reports beveling, grooving, shaping. Call your LINDE representative. or write for fre¢ 
and cutting are all performed on °s-in. thick, 52S aluminum literature, Form 50,095. 


plate at substantial time, space, and cost saving 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC) New York 17, N. Y 4 
} 4 
Offices in Other Principal Cities Ss 
‘ EL 
in Canada: LINDE AIR PRODUCTS COMPANY ; 
Trade-Maerk 


Division of Union Carbide Canada Limited, Toront 


Heliarc”’ and nde” ore regist 


Product 








MORE FACTS on why more and more leading manufacturers choose Link-Belt bearings 


SUPER-RUGGED CAST STEEL HOUSING. CHOICE OF SEALS. Spiral labyrinth steel SELF-ALIGNING ROLLER BEARING is self- 
Proper positioning of cap on base is as- seals, left, are for oil or grease lubrication contained and adjusted at the factory— 
sured by large-size dowels. Four heat- and heat conditions. Combination felt and needs no shims or alignment rings at in- 
treated thru-bolts and serrated steel nuts thetic rubber contact-type seals, right, stallation. Design assures free rolling under 
firmly clamp cap and base together. or grease lubrication. even the toughest conditions. 











a 
I 


ink- Belt “Mill Bearings” with cast steel housings withstand severe impacts and heavy loads in this modern pipe mill 


. , with cast 
“Mill Bearings” _ steel housings 


designed by Link-Belt to take industry's 
heaviest loads and hardest impacts 


@ To stand up to the sudden shocks _ life and free rolling 
and impact loads met in steel mills Link-Belt makes industry’s most 
mines, foundries, oil field applica- complete line of ball and roller bear 
tions and on heavy equipment, Link- ing blocks. So whatever you need 
Belt has designed the extra tough you'll find the answer in this quality 
“Mill Bearing.” It’s the precision § line. Ask any of the 40 Link-Belt 
Link-Belt self-aligning roller bearing offices for Data Book 2550 and 
mounted and protected in a durable Book 2565A on “Mill Bearings 
cast steel housing 

Thoroughly-proved Link-Belt 
“Mill Bearings” maintain full load 
capacity even with shaft deflections Li N K ita} BE LT 
and misalignment often existing ir 
extremely heavy service. And their 


“Mill Bearings” simple, efficient design assures long Ball and Roller Bearings 

are now avail- . 

able for shafts 

up to 11 in LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry 
There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distrib 
tors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 14 
Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World 
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BATTERY OF CLEAVER-BROOKS EVAPORATORS 
IN ACTION—Revere Silicon Bronze was chosen for 
these evaporators and their component parts because of 
its high corrosion resistance and non-contamination 
properties, great strength and weldability. All of the 
components, as well as the 4 evaporator shells, are made 
of Revere Silicon Bronze Alloy No. 420. 











ONE OF THE 4 EVAPORATOR SHELLS made 
of Revere Silicon Bronze, fabricated and installed 
by CLEAVER-BROOKS MFG. CORP., Wau- 
kesha, Wisconsin. 


EIGHT TUBE SHEETS LIKE THESE were used 
in the Bermuda installation . . . 2 per evaporator. 
Each tube sheet, made of Revere Silicon Bronze, 
is 86” in diameter, 114” thick and weighed ap- 
proximately 1,360 Ibs. after drilling. 


fe-h adee 


mt eS 
PE 


% 
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Largest 


SEA WATER DISTILLATION PLANT 


Made and installed by CLEAVER-BROOKS 
..+ Vital distillation units fabricated from 
REVERE SILICON BRONZE 


This plant installed at the Kindley Air Force Base in 
Bermuda has a total daily capacity of 200,000 gallons and 
eliminates the dependence of the Base on rainfall or ship- 
ment of water by tankers 

Distilled water is produced in the ratio of 300 lbs. to 
each pound of Diesel fuel. Total costs are estimated at 
$1.25 per thousand gallons of distilled water. Nearly every 
component part made by Cleaver-Brooks is about twice 
the size of its largest previous counterpart. For example, 
the evaporators are 16% feet high. Each, with its com- 
ponent parts, weighs approximately 40,000 Ibs., the empty 
Revere Silicon Bronze shell alone accounting for 28,000 lbs 

There is an interesting story behind the development 
and manufacture of this equipment. The four huge pres- 
sure vessels had to be fabricated of Revere Silicon Bronze 
Alloy No. 420. Knowing Revere’s wide experience in 


welding copper-base alloys, Cleaver-Brooks called in a 


Technical Advisor, and gave him a complete set of blue- 
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prints of the vessels, with a request for suggestions regard- 
ing joint design and welding techniques. He in turn 
consulted the Welding Section of the Revere Research 
Department. Their recommendations were adopted, and 
the customer reported that the original estimate of welding 
time had been cut considerably, reducing production costs 
correspondingly. 

The Revere Technical Advisory Service is glad to col- 
laborate on problems involving the specification and 
fabrication of copper and copper-base alloys, and aluminum 


alloys. See the nearest Revere Sales Office 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; 
Chicago, Clinton and Joliet, lil.; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Newport, Ark.j 
Rome, N. Y. Sales Offices in Principal 
Cities, Distributors Everywhere. 


THE STEAM SEPARATORS are identified by their 
conical tops and directional vanes. They are of the 
cyclone type, which is a patented feature of CLEAVER- 
BROOKS evaporators, and remove entrained water 
from the steam, thus preventing contamination of the 
fresh water coming from this unit. The result is an ex- 
tremely high purity of the fresh water product. 


The rectangular objects at rear of photograph are the 
“Downcomers” which bring water down from the top 
of the steam separator. The tubes in left foreground are 
“Hotwells,”” which receive the distilled water discharge 
from the evaporator shell. 








es > FULL WAVE 


3/4 hp 
1/50-1/20 1/3-1/2 hp 1/4-1/3-1/2 hp 


1/12-1/6 hp 









A DRIVE TAILORED TO EVERY JOB isthe Full range of ratings Building-block design 

9g g 
achievement of General Electric engi- © Horsepower: 1/50 to %47 performance you want by 
neers who designed the new fhp Thymo- ® Power supply: 220 v a-c, 50/60 cycles combination of these optiona 
trol drive line. Here are examples of this °® Speed range: 20 to 1 @ Reversing operation 
versatility: @ Speed reg. Jogging (pre-set or rut 
NL to FL): half-wave 3%, full Dynamic braking 


e 
* 

Three panel sizes now cover the fhp wave—5&% (adjustable to ©@ Tachometer follower 
. 
. 


range, making smaller ratings more com flat at any specific speed Overload relay protect 
pact, more economical than ever before tPlus a full line of integral-hp drives Tube warm-up protecti 





ONE-TUBE DESIGN of G-E half-wave PRINTED CIRCUITRY, DIP SOLDERING are effective PLUG-IN PANEL BOARD can be quick 
Thymotrol drives minimizes tube techniques which permit new lower General 
maintenance. This type drive is suit- Electric prices. Exhaustive tests prove the stur 
able for most adjustable-speed jobs. diness of this construction for industrial 


ly removed for maintenance « 
ment to minimize downtime 
use on such jobs as production c 





NEW full line of fractional-horsepower 
G-E Thymotrol” adjustable-speed drives— 
more compact, more rugged, more reliable, 
easier and more economical to maintain, 
yet priced up to 187% helow previous models 





General Electric announces a completely re-de- 
signed line of fractional-hp Thymotrol adjustable- 
speed drives—designed to save you up to 18% 
over prices of previous models. These versatile new 
drives are applicable to conveyors, machine tools, in 
fact, to almost every small machine whose per 
formance can be improved by adjustable speed. 


SELECT JUST THE DRIVE YOU NEED 
—AND SAVE MONEY! 


Biggest cost-saving for you with new G-E Thy 
motrol drives is that you buy only as much drive 
as you need. For some applications, you'll want 
only the basic half-wave drive: motor, simple one 
tube control, and control station. For more com- 
plex jobs, you can select any combination of seven 
different optional accessories to provide desired 
performance. To further match drive to job, these 
popular half-wave drives come in three panel sizes. 

For rapid acceleration of high-inertia loads, for 
extra-smooth performance, or for flat speed-regula- 
tion adjustment, you'll want the new full-wave 
Thymotrol drive, with still other optional features. 


NEW DESIGN IS SIMPLE, RELIABLE 
In designing new G-E Thymotrol drives for mass 
production, G-E engineers have also included many 


new features for longer life, lower operating costs, 
increased reliability: 

Plug-in panel boards on half-wave units can be 
quickly removed without disturbing customer wir 
ing for fast inspection, repair, or replacement, 
minimizing downtime. 

Printed circuitry and dip soldering result in more 
compact units which simplify your design problems. 
Shock and vibration tests show this construction 
really stands up in industrial use. Parts replace 
ment is simple using soldering iron and pliers. 

20:1 speed range is now standard on all ratings. 
And operator can turn machine to full ‘‘off’’ with 
speed-control knob. 

High tube reliability——all tubes on G-E Thymotrol 
drives are fully guaranteed for one year, usually 
last far longer. 


SIMPLE PACKAGED DRIVES OR 
ENGINEERED MULTI-MOTOR SYSTEMS 
Whatever your adjustable-speed needs, from 
packaged single-motor drives to specially engi 
neered multi-motor systems, you’ll find the answer 

at new low prices—at General Electric. See your 
G-E Apparatus Sales representative today. Or 
write for Bulletin GEA-6519 to Sect. 791-3, General 
Electric Co., Schenectady 5, N. Y. 


*Trode-mark of General Electric Co 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





2-PITCH 


Upper pulley of spindle drive has 
12%4"’-pitch diameter. Idler takes up 
belt slack required for easy installa- 
tion on fixed-center pulleys. 
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jilme®T\MING” BELT DRIVE 


gives boring machine a compact, 
vibrationless, cushioned spindle drive 





HERE’S HOW a leading manufacturer* of heavy 
machine tools has made excellent use of the new 
Gilmer “Double Extra Heavy Duty” 1% ”-pitch 
“Timing” Belt drive. The close-up photo (with 
cover plate removed) shows the 3”-wide XXH 
drive which transmits the power of a 30 hp 
(1800 rpm) motor to the 6” spindle of a Lucas 
Model 684 or 6120 Horizontal Boring Machine. 
This drive is used for spindle speeds between 











262 and 850 rpm. 

Quoting from Lucas’ own literature, this non-slip, 
steel-cable-reinforced, toothed belt “provides the 
smooth, positive, constant-speed drive required for 
high-speed boring, drilling or carbide milling. It is 
free from the vibrations which are normally imparted 
to the cutter by conventional high-speed gear drives.” 

Gilmer “Timing” Belt drives, with their constant 
angular velocity, have been standard equipment for 
some time on all Lucas Precision Horizontal Boring 
Machines ...and on recent models of automatic bar 
machines made by Lucas’ parent firm, The New 
Britain Machine Company. The recently introduced 


*Lucas Machine Division, The New Britain 
Machine Co., Cleveland, O. 
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XXH size has enabled Lucas engineers to design a 
simpler, more compact “Timing” Belt drive for their 
largest machines. 

Approximately 22 times larger and 22 times 
stronger than the ¥2”’-pitch “Heavy Duty” series, the 
“Double Extra Heavy Duty” belt now, for the first 
time, enables machine designers to incorporate into 
drives up to 1000 hp the many advantages which have 
made the “Timing” Belt industry's most versatile and 
most desirable form of power transmission, For more 
details, contact your nearby NYB&P-Gilmer Distrib- 
utor or write us direct. 


NYB&P INDUSTRIAL RUBBER PRODUCTS 


w 


oad 
) 
Csr) V-BELTS AND “‘TIMING®”’ BELTS 


J America’s Oldest Manufacturer of Industrial Rubber Products 


j 
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12 TERMINALS 
CHANNEL-MOUNTED 


8 TERMINALS 
ROD-MOUNTED 
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nNow...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


2 QUARE J) COMPANY 





TERMINALS (N SAME SPACE! 





MORE FLEXIBILITY, TOO! 


N OT | how little space is required to remove or add 


a Square D channel-mounted terminal block to the completely 
assembled unit. Especially important for a QWIK CHANGE when 
an additional terminal must be inserted into grouping. 


LOOK... RIGHT)...all sizes can be mounted on same channel... 


25 ampere pressure wire connectors, 25 to 50 ampere box lugs... 
all can be interlocked together. Terminals available in kit form to 
“do it yourself” or factory assembled to standard specifications. 


’ 


SEE ...there is only one perforated channel required for either 
weld or screw-on mounting...available in standard lengths that can 


be cut “on the job” to fit any length requirement. Eliminates 
stocking varying sizes. 





CISION-MOLDED 
DUSTRIABMPARTS 





with eee 


¥YCOLAC. 


TWlews HIGH-IMPACT THERMOPLASTIC RESIN 


Tremendous Resistance to Wide Variety of 
Acids, Alkalies, Salt Solutions and Oils! 


THE PERFECT RESIN 
FOR THE MANUFACTURE 
OF ANY PRODUCT 
THAT DEMANDS... 


Chemical Resistance 


It's good business to use molded industrial Cycolac 
parts for valves, fittings, acid baths, connectors and 


insulating uses. CYCOLAC with its high impact 


strength, toughness, non-corrosive nature is resistant 
Lightweight 


: to a wide variety of acids, alkalies, salt solutions and 
Non-Corrosion 


Dimensional Stability oils. CYCOLAC has wide temperature range of use- 


High Impact Strength 


fulness; outstanding electrical properties plus excel- 
Machineability 


Economic Molds lent dimensional stability. 


Low Brittle Point 





High Heat-Distortion 
fARS MARBON CHEMICAL 


Get the Facts... | a on of BORG-WARNER 
Write Today for Va DY. GARY, INDIANA 


TECHNICAL LITERATURE 





MARBON CHEMICAL .. . Precision Resins for Precision Made Products 
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Harrison Oil Coolers Take the 
Heat off Heavy-Duty Dieseis! 
Beat abandons ship . . . when Harrison's 

- aboard! With a payload of 30 tons of halibut, 
it takes a mighty Detroit Diesel engine to 
power this fishing boat. And it takes a [larrison 
oil cooler to do the cooling job and do it right! 





A, THIS TRAWLER COOL! 


n fact, you'll find Harrison heat exchangers 

in every line of industry . . . in every line of 
defense! That's because you can depend on 
Harrison, with over 46 years’ experience in 
design, research and manufacture, for top- 

\ quality heat-control products. If you have a 

\\ cooling problem, look to Harrison for the answer. 
HARRISON RADIATOR DIVISION, 

MOTORS CORP., LOCKPORT, W. Y. 


- — « 
Watch “WIDE, WIDE WORLD” Sundays on NBC-TV 


<i ATURES 
: RR: € HARRISON 
7 














How a strong structure can be designed 
for speedy and simple assembly 
with unskilled labor, no special tools... 


The U. S. Air Force wanted a jet-aircraft hangar design 
that would be portable by air, yet strong; would assem- 
ble quickly; be interchangeable, and flexible enough for 
easy structure modification. 

The answer lay in a panel structure using modular 
units. Armorply honeycomb panels faced with thin alu- 
minum, developed by United States Plywood Corpora- 
tion, provide lightness, strength, flexibility. Joining one 
panel to the other in the field with untrained help was a 
problem until Simmons Fastener developed LINK-LOCK, 
a simple latching device that operates with minimum 
wrench pressure on hex nut. 

This fastening problem is being successfully met by 
combining the design ingenuity of No. 1 LINK-LOCK with 
the proved performance of honeycomb plywood panels. 


Simmons 





No. 1 LINK-LOocK—like No. 2 LINK-LOcK— 
features simplicity, positive action, high 
strength. 


No springs are used in No. 1 LINK-LOCK. Lock- 
ing action is obtained by rctating a nut that moves 
a sliding latch in and out of position. Up to 1500-lb. 
pull-down pressure is available; the device carries 
up to 4000-Ib. tension. No. 1 LINK-LOCKs provide 
for surface mounting, simplifying installation. 

Where can you use it? When you need heavy 
fastening pressures, resistance to impact, operation 
in 70-below temperatures—and where ease of ac- 
tion, compactness, and low cost are important 
factors. Write for a No. 1 LINK-LOCK Data Sheet. 


SIMMONS FASTENER CORPORATION 
1751 No. Broadway, Albany 1, New York 


LINK-LOCK 
QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 


FASTENERS THAT IMPROVE PRODUCTS AND REDUCE ASSEMBLY COSTS 
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runs better, will last longer 
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A Type ZW Lionel Trainmaster Control has four independent variable voltage circuits, can operate four trains simultaneously 


One of the four variable voltage taps in a Type ZW I ionel 
thick Duraflex 
This temper in Duraflex prov ides the 


Crainmaster Control, now made of .0150 
in spring temper 
extra strength needed—with the same forming properties 


as conventional phosphor bronze ir 


| 1 extra hard temper 


The New Superfine-Grain Phosphor Bronze 
with 30% Greater Endurance Limit 
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Lionel switched to 
for the hardest working parts of its 
Trainmaster contro/s 


) 


Much of the fun of model railroading depends m the 
That's why Lionel makes 
its Trainmaster controls tough, precision instruments — constantly 


sm oth 


dependable performance of its controls 


guards their quality 

Lionel had been using an ordinary phosphor bronze in the vital 
hard working variable voltage taps But they were troubled with 
fractures in forming the bends. To maintain their quality standards 
they considered using another alloy, at substanti lly increased cost 

First, however, they tried Duraflex*, Anaconda’s new superfine 
grain phosphor bronze. The fractures were eliminated. The press 
room found the forming qualities of Duraflex excellent. The Trans 
former Department was pleased with the reduction in rejects 
found the strength and resilience better 

So Lionel has controls of superior quality at no extra cost 
for Duraflex costs no more than ordinary phosphor bronz« 

Duraflex, because of its superfine-grain structure, offers great 


improved fatigue resistance and formability. It also has a finer 


smoother, harder surface, plus good electrical conducting proper 


ties and high corrosion resistance 


to 0.062” 


It is pro luced in sheet metal up 
thick and in wire up to 3/16” diameter. We will provid 
tree samples for test purposes — spe ify gage and te mper Write 
The American Brass Company, Waterbury 20, Conn. In Canada 
Anaconda American Brass Ltd., New Toronto, Ont 


Trade Mark 
RR 


product 











Fine detailing, attractive color and finish, and 
good impact resistance in the DYLENE poly- 
styrene panels and grilles are a few of the 
features that make this Westinghouse air con- 
ditioner a top value. Molded by: Worcester 
Moulded Plastics Co., Worcester, Mass. 





Westinghouse makes sure... 
with DYLENE’ polystyrene 


Finely detailed lettering and design 
clean, smooth panel edges—attractive 
colors—glossy finish and resistance to 
impact. All of these qualities are found 
in the polystyrene panel and louvers of 
the Westinghouse Deluxe Air Condi- 
tioner. They are notes of quality that 
help this product live up to Westing- 
house’s famous “You can be sure. . .” 
slogan. 

DYLENE polystyrene plastic was 
chosen as the molding material for sev- 
eral good reasons. It molds easily and 
sets up fast. DYLENE allows use of fine 


details such as the ¥%-inch-high raised 


lettering, and it resists cracking or chip- 
ping when the spring-held louvers are 
allowed to snap into position. DYLEN! 
is colorful and has a finish that is attrao- 
tive to both touch and sight. No wonder 
it is used by one of the country’s fore- 
most makers of appliances. You, too, 
can make sure with DyLENE polystyrene. 
Koppers also produces DyLITE® ex- 
pandable polystyrene, DyLAN® poly- 
ethylene and SuPER DyLAN* polyethyl- 
ene. For more information on any of 
these four fine plastics, write to Koppers 
Company, Inc.,Chemical Division, Dept. 
PE-116, Pittsburgh 19, Pennsylvania. 


*Koppers Trademark 


KOPPERS PLASTICS 


Saes Offices: PITTSBURGH + NEW YORK + BOSTON © PHILADELPHIA 


+ ATLANTA + CHICAGO + DETROIT 


HOUSTON + LOS ANGELES + SAN FRANCISCO + = In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 








“STOCK ANSWER” 
to many a design problem 


ALLEN 
DOWEL 
PINS 


ALLEN DOWEL PINS are being profitably employed 
in a thousand and one ingenious ways beyond their 
conventional applications in tool and die work — as 
economical roller bearings, as axles, precision plugs, 
hinges and wrist pins to name a few. 

If you have an application that will utilize the 
great strength, accuracy and fine finish of Allen 
Dowel Pins, you can save substantially on the cost 
of your product — because you can secure them at 
favorable prices right from your Allen Distributor’s 
stock. 

Check the quick facts at the right and write directly 
to Allen’s Engineering Department for further tech- 
nical information. 


Nov ember, 1956 
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SPECIFICATIONS 


Made from Allenoy heat treated steel. Surface hardness 
62-64, Rockwell C scale; core hardness 52-54. Case depth 
.010” to .020” depending on size. 

Single shear strength 160,000 to 180,000 p.s.i 

Surfaces precision ground to + .0001” with micro-inch 
finish of 6 RMS max. 

Sizes: Diameters, 4s” to 1”. Lengths, % 
Two standard oversizes — .0002 for press fits between 
mating parts, or .001 for repair work, or holes machined 
oversize. 


" to 6” 








Control Problems ?... Consult CONTROL EXPERTS 


Control for Every 
Industry...Designed 


by Allis-Chalmers 
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Mining 





HE world’s largest line of major industrial equipment is 


ey | 
produced by Allis-Chalmers. In supplying equipment to [Meta Producing 








all industries, Allis-Chalmers has been called upon to pro- 


\ 
vide every conceivable type of control ... STANDARD, [meta Fabricating 


MODIFIED and SPECIAL DESIGN ... in thousands 








of applications. This experience can help solve any or Machinery 


all of your control problems...when you specify 


a 








Allis-Chalmers Control. = 
Lumber 


For Expert Help With Your Control Problems... 








sigh ; . 
call your Allis-Chalmers representative. His recom- [ Food Processing 


mendations are backed by Allis-Chalmers special- 








ized engineering staffs . . . by complete research | Chemicals _= 


and testing facilities. 








For further information call your nearby Cement 
A-C office, or write Allis-Chalmers, General 


7 








Products Division, Milwaukee 1, Wisconsin. , 
Automotive 








ALLIS-CHALMERS 
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GRAM IX vanes 
in Gashoy* pump 


wear only .031’ per 
ONE MILLION GALLONS 


The Gasboy Super “200” gasoline pump is manufactured exclusively for farms, fleets, and industry by 
Wm. M. Wilson’s Sons, Inc. in Lansdale, Pa. These pumps have proven to be accurate, efficient and 
dependable. But, what naturally interests us and will interest you, as a manufacturer or designer, are 
the GRAMIX vanes in these pumps. Tests reveal that the GRAMIX Grade 41 vanes still operated perfectly 
after pumping over 1,000,000 gallons of gasoline. During this endurance test, the vanes travelled 


around the inside of the housing a distance equal to 1 3,000 miles, or more than half way around the earth! 


Not only these particular vanes, but hundreds of other GRAMIX parts are doing a successful 
job in appliances, aircraft, automobiles and an amazing variety of products. GRAMIX 

parts are die-pressed to close tolerances, and need no machining. They are strong, 

they are self-lubricating. The many 

factors that make GRAMIX a useful 

material for so many different products 

fills a small book. For your copy 


of this booklet write us today. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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[arpenter Stainless Tubing 
for Long Life! 


This unique type compact heat exchanger has found ready 
acceptance as a highly efficient and dependable source of hot 
air or gas at pressures up to 300 psi and temperatures to 
1200°F. Carpenter Stainless Tubing met every requirement of 
the manufacturer—superior strength at high pressures and 
temperatures, easy fabrication, uniform expansion, oxidation 
resistance and long, maintenance-free performance. That's 
why Carpenter Stainless Tubing is used exclusively for the 
Straight tube and coiled fin-tube bundles, both shown at 
right partially assembled. 


Any heat transfer equipment worth building or using is worth 
Carpenter quality. It costs no more... because all full- 
finished Carpenter Stainless Tubing meets the high and uni- 
form quality requirements for heat exchanger applications. 
And you are sure of getting the highest possible degree of 
perfection in Carpenter tubing because it must pass the most 
exacting and thorough non-destructive test ever applied to 
Stainless tubing 


Call your nearest Carpenter Distributor or Branch Office to 
give your equipment the benefit of better-than-ever Carpenter 
Stainless Tubing. 


meweer Sg The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


Export Dept rpent teel »., Port Washington, N.Y.—“CARSTEELCO 





. ° . 
Stainless Tubing & Pipe | *from BUSINESS WEEK of 


January 22, 1955 
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in STANDARD-DUTY 
STATIONS 





THE CONTACT MECHANISM 
IS IN THE COVER! 


THESE 

ARE THE 
WIRING 
TERMINALS! 


Here's an entirely new idea in push button sta- 
tions—a wrap-around cover—with the contact 
mechanism part of the cover. Removing the cover 


exposes the terminals for instant and easy wiring. 
Strong, spring type, silver plated contacts con- 
nect the push button assembly in the cover with 
the terminals in the base. 

Matching ribs in the cover and notches in the 
terminal blocks assure that the wiring connections 
cre always correctly made. A bakelite shield 


Bulletin 800 stand 
ard-duty push 
button stations can 


No skinned 
knuckles 





No cramped 
wiring 
space 


protects the contact mechanism and prevents 
careless wiring from interfering with the contact 
operation. Concentric knockouts are provided in 
both top and bottom of the heavy metal base 

You will want to know about this new standard- 
duty station because—it is good looking— it 
takes less time to install—it was designed for the 
convenience of the installation engineer. 

Let us show you a sample of this “brand new 
idea” in standard-duty stations! 





be supplied with 
one, two, or three 
buttons, or as a se 
lector switch. Also 
available with pilot 
light. Furnished 
only in NEMA Type 


1 enclosures. 








WEW wewvy-vury 


PUSH BUTTONS 


N EW FLEXIBILITY! N LW ENCLOSURES! 


v4 cS> You can assemble any special Each button, selector switch, or pilot light is a self- 
; heavy-duty station from a small contained unit which can be mounted in attrac- 
an) stock of standard push button, tive new enclosures. Standard enclosures 





selector switch, and pilot light accommodate up to eight units, but 
components. There is no need enclosures can be furnished 

to wait for long delivery of your for larger 

special stations. numbers. 


ery es 


Stations can be arranged for 
either vertical or horizontal 
mounting. Name plates can be 
rotated to any position, re- 
placed with any standard mark- 
ing, or removed entirely. 


PQDGAGD® No } 





NEW CONTACT BLOCK! W OPERATORS! 


Operators, which mount on the contact block, are available 
in many types, and push buttons come in various colors 


Bulletin 800 heavy-duty push 
buttons have the same molded 
contact blocks that have 
proved so dependable in Bul- 
letin 800T oiltight push buttons, 
although they are not them- 
selves oiltight. And all of them 
are equipped with double 
break, silver alloy contacts. 





Type AK2B flush head START Type DK6A mushroom head 
Above: View of contact block, button button 

showing terminals for normally , 
open and normally closed con- 
tacts. Right: Contact block, 
with cover removed, showing 
stationary silver alloy contacts ‘ | 
and pushrod carrying the t 
moving contacts. 





Type PK16 pilot light with Type EKI1B cylinder lock unit 
transformer 


9-56-MR 


ALLEN-BRADLEY 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. In Canada—Allen-Bradley Canada Ltd., Galt, Ontario 





OTHING can equal Stainless S: 
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FOR CORROSION RESISTANCE. The Norwich, N. Y plant of Norwich Pharmacal 


Company is a magnificent display of Stainless Steel. Shown here is a Stainless 


Steel filter, used to separate mother liquor from the solids of furoxone 
Stainless outlasts any other practical metal by two to one 


Here, 
No other design material can match Stainless Steel in its combina 
tion of desirable properties: corrosion resistance, strength and 
hardness, beauty, cleanability and easy fabrication. When buying 


Stainless, remember that United States Steel offers the widest range 
of types, finishes and sizes available in the United States 


USS STAINLESS SEBEL 


PIPE - TUBES - WIRE - SPECIAL SECTIONS 


UNITE OD 


" BURGH + AMERICAN STEEL & WIR VISION 


, Fan ALABAMA «+ WITED are 


S TATES 


FOR EASY CLEANING. In this textile plant 
of W. J. Dickey & Sons, In« 


and costs have been cut 50 


dyeing time 
, with the use 
of Stainless Steel equipment. When colors 
are changed, tanks don't have to be boiled 
out. With its smooth, dense surface, Stain 


less can be cleaned easil and quickly 


ae 


FOR CONSUMER APPEAL. Now, just about 


every housewife knows what Stainless Steel 
is. When she sees the Stainless tub in this 
automatic laundry, made by Speed Queen 
Corp., Ripon, Wis., she knows that thers 
is nothing to corrode. She knows, too, that 
the Stainless tub will stay bright and clean 
and will last forever 
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The Enjay Company proudly invites you to inspect the new polymer wing of 
the Enjay Laboratories, located in Linden, N. J. Continuing the tradition 


of pioneering in petrochemicals, Enjay has built this new laboratory addition 


for application research and development exclusively in the polymer division 


With the latest technical equipment and top scientific talent, this new labo- 
ratory enables the Enjay Company to give the best possible product applica- 
tion service, as well as furthering Enjay’s own product research program. 

High speed electronic data processing equipment helps the Enjay scientists 
solve your compounding problems in record time. In developing new products, 


or improving old ones, call on Enjay for top-notch assistance. Contact your 





Enjay representative for further information. 


Pioneer in Petrochemicals 


abrasion « 


ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. ozone and 


Other Offices: Akron - Boston ~ Chicago ~- Los Angeles - New Orleans: Tulsa «+ heat + 
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can make your 
Z|; 4 7. precision metal parts \\—= 


faster, better and for less X IN 


than you can make them 





or buy them elsewhere 


OM \ 


These are typical of parts that Torrington produces daily by goasssesee® 


==, 


iS NS NA 


OMPANY 
RRINGTON ce 
the hundreds or millions. If you use similar small precision THE ON Division 


parts, mail the coupon today for the Torrington Small 
Precision Parts condensed catalog. Even better, send a sketch, 
blueprint or sample part. We will give you a prompt 
quotation which will mean substantial savings to you. \\- 


THE TORRINGTON COMPANY 
& — arse 


et, Torrington, Cor 


: 
TORRINGTON ///// METAL PARTS | 


Makers of Torrington Needle Bearings 
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SOLVES MANY REDUCER MOUNTING PROBLEMS 


\ 
\ 


This trademark 
stands for the 
Mounting finest indystrial 


Supports gears made 
Unit 


One base supports both speed reducer and motor in this simple, practical 
and toolproot mounting system ...Now you can use standard N.E.M.A. motors 
and make change-overs in minutes —reducing both costly down-time and 


fealed is] lak 2 taliels fy 


Line-O-Power motorized drive solves many old problems ...and opens new 
tields of advanced design tor new applications. Available 1-75 H.P.tor all Service 
Ctasses—Horizontal, Vertical, and Vertical Extended with Foot or Flange mount- 


ing Double or Tripte Reduction units availabie in Ratios trom 5.06:1 to 238:1. 








te for your 
Line-O-Motor 
atalog today 
a, Fe a mae 7 OP o 
Cedet 4OWOet (MAHINMKAOWKH (AMWUGA O2ULA AM 


45345 S. WESTERN BLVD CHICAGO 9, ILLINOIS 
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signer Nathan Roop 
talks plastics: 


“In the early days, we felt that plastics could be used to create anything 
at all. Today, we have more practical knowledge of what we can do best 
and how,” states Nathan W. Roop, Chief Designer, Columbus 
Plastics Products, Columbus, O. “Originally, many people were rather 
unfair to plastics. Metal dents, and glass breaks yet the public, ac- 
customed to this over the years, has learned to accept the limitations 
innate in certain materials. Plastics, on the other hand, were expected to 
be absolutely perfect! This means that we have had to achieve more 
within our marketable forms than manufacturers in other materials. The 
fact that we have done so, despite unreasonable expectations, is prover 
by the industry-wide expansion that has taken place 
Mr. Roop designed the Lustro-Ware Step-On Can shown here. This 
item won the “Best of Competition” award in the 1956 Koppers Annual 
Design Competition. In the past seventeen years, he has played a major 
role in designing and producing nearly three thousand different molded 
plastic parts 
“One of the factors responsible for advances in the plastics field can 
be traced to demands by housewives for particular items.” Roop felt 
that, “Another factor is the tremendous advances made in composition 


of plastic material. Once limited to acetate and butyrate, we now have 
high-impact styrene, polyethylene, and other compounds which have en- 


abled us to turn out a wider range of superior products 


Koppers furnishes the plastics industry with these four fine pk 
DyLan® polyethylene, SuPER DyLaNn* polyethylene, DYLENE® polysty- 


ISLICS 


rene and DyLiTE® expandable polystyrene. For more information on any 
of these plastics, write to Koppers Company, Inc., Chemical Division, 


Dept. PE-116, Pittsburgh 19, Pennsylvania 





OUTER SHELL } KOPPERS 
PLASTICS 


Sales Offices: PITTSBURGH - NEW YORK - BOSTON ~- PHILADELPHIA ~- ATLANTA 
CHICAGO : DETROIT : HOUSTON . LOS ANGELES SAN FRANCISCO 


In Canoda: Dominion Anilines and Chemicals itd., Toronto, Ontario 


SEAMLESS POLYETHYLENE 
STEP-ON, LID-RAISE ; 
ON, LID-RAISER STAY-OPEN HINGE meee BUCKET 
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265 Westinghouse warehouses 
stock the f//fe-/nestarter ... 





Here it is. The most advanced starter on the market. And it’s ready 
for immediate shipment. Available in a uniform and complete line 
backed by Westinghouse application and service facilities. The 
Life-Linestarter* is the starter you can install and forget. 

Among its outstanding features are De-ion® arc quenching and 
the exclusive knife-edge bearing design which greatly reduces fric- 
tion and wear. You are assured of long life, ease of installation and 
maintenance, and instant, positive motor protection. 

Get this magnetic motor control by calling your Westinghouse 


sales engineer and placing your order. Call him today. *Trade-Mark 
}-21929-X 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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SLICK, QUICK WAY TO KEEP A PRODUCT SAFE 
AND SOUND IN PROCESS, STORAGE AND TRANSIT 


JUST PUSH THEM IN MADE FROM STUFF 


ile yy 3 THATS ESPECIALLY TOUGH 
ine Qe "STANDARD [7 


OR PUSH THEM ON DESIGNS 


Tapered CaPlugs can be used 9» SS AND 300 

<a came STOCK SIZES 

or in ings... Save U 

10 500% in labor costs © FOR EVERY FO Ces ccumwatetant 
common chemical reagents, acids 
and solvents...will not collapse, 
chip, break or shred 


~ 


‘sDUST CAPS 
THREADED PIPE opie CAPS 
PLUGS — . Hs ‘ 
«TUBE HOLE 
PROTECTORS 


ESPECIALLY KIND : : annie 


TO THREADS AND ) joer ay | towers" 
POLISHED SURFACES maesr — 


ENDLESS | rime 


MASKING 
LIST ia Ses 

















G.VE A PRODUCT 
“BUY APPEAL” 








CAPLUG engineering, research, 
and warehouse facilities ; ; 

expanded to meet growing CaPlugs impress 

demands of thousands the customer with the steps 
of industries taken to protect the equipment 





GET THIS FREE “SEE-FOR-YOURSELF” 


., INC. 
ASSORTMENT BY MAILING THIS COUPON | *APWS DIVISION, PROTECTIVE CLOSURES CO., INC 


2205-9 Elmwood Ave, Buffalo 23, N.Y. 


Mail a free assortment of CaPlugs, literature and 
prices to us immediately without obligation 


NAME —_— 








FIRM 
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A. O. Smith integral hp motors 


* Always clean 
* Easy to service 


HE secret of the totally-enclosed switch assem- 

bly is a sealed pocket in the end bell of the 
motor... a recess designed specifically to house 
the entire switch and actuator assembly. The 
pocket is then sealed with a cork-lined cover to 
prevent any type of dirt, dust or other foreign 
matter from ever coming in contact with these 
critical parts. 

Service is a cinch. Because of the proven sim- 
plicity of the A. O. Smith switch design, service, 
even without the separately sealed feature would 
be practically nonexistent. Each switch is indi- 
vidually adjusted to the precise setting for long 
life and best electrical performance. As a result, 
it’s almost impossible for contacts to burn out. 

When you specify A. O. Smith integrals, you 
get motors that are application-engineered to 
match your particular product design. There’s no 
need to adapt your product to the design limita- 
tions of conventional motors. 

And remember — for your design or speed re- 
quirements, there’s an A. O. Smith integral hp 
motor available to power your products. Integrals 
are built in a single-phase (1 thru 7% hp) and 


for either old or new NEMA dimensions . . . C 
and D flanges or special flanges as required. 
Produced by one of America’s great industrial 
concerns, these motors are backed by a national 
network of 270 strategically located factory serv- 
ice stations. There’s one near you—ready to provide 
24-hour service on all parts and service orders. 


For more information on A. O. Smith 
integral hp motors, write for new Bul- 
letin No. EM156. 


Through research a better way 


A0.Smith 


a a a 
ELECTRIC MOTOR DIVISION 


polyphase (1 thru 150 hp) .. . in various speeds TIPP CITY, OHIO 
and frequencies . . . choice of frame mountings iahseestienal Ginieings Witnenien ¢ 


appacation-cngincered to match your product requirements 


FULL-ROTATING CONDUIT BOX 


Can be set at any angle. Designed to 
save motor space and speed installa- 
tion. Loosen only three screws to ro- 
tate condvit base. 


DYNAMICALLY-BALANCED ROTOR 


Assures continuous, vibrationless, trouble- 
free performance and maintains long bear- 
ing life. Indestructible laminations are 
high-quality silicon steel. 


CONTROLLED THRU-VENTILATION 


Cooling system designed for high-volume, 
flow velocity air for maximum heat trans- 
fer. Temperature held to absolute minimum, 
assuring longer insulation life. 
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NEED ANY OF THESE FINISHES? 


GET AMERSTRIP! 


Why buy Amerstrip? Simply this: it brings you a finish 
tailored to your needs. High quality Amerstrip will minimize 
reject problems and improve the finished product. These are 
the best reasons, but not the only ones, for choosing Amerstrip 
cold rolled strip steel. 

The metallurgical care that goes into making the Amer- 
strip, the even temper that goes with every shipment, also help 
you cut rejects and costs, help you make steadily improved 
products of steel. 

Amerstrip comes in the widest available range of analyses, 
sizes, and finishes. You can get it embossed, coated, or in any of 
the standard finishes 

Specify Amerstrip. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


UNITED STATES STEEL 
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POWER UNDER CONTROL 





I7 
~ 64 Die 4 Holes 





Y u 7 
1 3 6a 4 Holes 
- 23 154 


Model 300 Auxiliary 











Here’s a Motor Looking for Work 


The newest in the line of Merkle-Korff modifications can usually be mad 


fhp geared motors is the model #300 the unit can be furnished at speeds as 
shown above. This unit, in continuous low as 1 RPH or slower 


duty service, will deliver up to 300 Ib. TORQUE TABLE 


This model #300 is only one of a long 
and varied line of Merkle-Korff fhp MODEL 300 


geared motors. They range in speed 
from 800 RPM down to any fractional 
RPM required. Merkle-Korff motors 


can be furnished either with induction 


in. torque, yet it fits in the palm of 
your hand. The motor is ideally suited 


for applications requiring the operation 
i oe ” 5” ae stator thickness 


of heavy cams, cranks or gears mounted 


” 


directly on the motor shaft - 
‘ 2 


, , 
A typical torque table is shown below. shaded pol motors. or with synchro 


~—NNWWSAU ODO 


33 Ib. in 60 Ib. in 
40 75 

54 100 

65 120 

80 150 

92 


1 1, isa tial ‘ainda 
This table shows no-load speeds for nous, reversing, series, or shunt wound 
} 


recti ded | induct 
uni-directional shaded pole induction motors. These motors are furnished 
aes" . Ladle sop the i sean 
motors. The loads are the maximun a wide range of horse power ratings 


: . the mot | tar d 
under which the motor will start and depending upon the output shaft 


operate ontinuously without over-load. torque requirements 
The range of speeds shown are repre 


sentative of those most commonly used Merkle-Korff engineers will assist your 


130 
162 
216 


If the maximum rated torque is re design staff in specifying the unit best 


quired at speeds greater than shown, suited to your requirements. 


> 


MERKLE-KORFF GEAR CO. 





219 NORTH MORGAN STREET CHICAGO 7 + ILLINOIS 


EDWIN RALPH D. EARNEST ASSOCIATES HENRY F. KAELIN 
Box 333, 12818 Puritan Ave., Detroit 27, Mich. 1412 S. Los Angeles St., Los Angeles 14, Calif, 
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PLASTICS APPLICATION 


THE IMPORTANCE OF CONTROLLED 
PRESSURE IN PLASTICS MOLDING 


INJECTION MOLDING RESEARCH 
SHOWS WAY TO BETTER TECHNOLOGY 


In the continuing Plastiatrics studies 
under the direction of Dow Plastics Tech 
nical Service, one of the most rewarding 
areas of investigation for meeting more 
exacting needs today has been in the 
control of plastics pressure. 

Beginning with the remarkable results of 
the early “pinpoint gate”, considerations 
for equalizing pressure distribution in the 
molding system have assumed greater im 
portance. Mechanical aids, such as the 
“free-flow” and “‘ball-check” nozzles, were 
adopted. Thermal studies on the effect o! 
mold heats have made die temperature 
control units commonplace. Later findings 
that pressure control is directly related to 





the accuracy with which granules are fed 
to the heating cylinder led to the adoption 
of weigh feeders and pre-plasticizers for 
top efhiciency. 


Currently, the heating cylinder itself is a 
subject of widespread investigation fo1 
better conservation of pressure. Studies 
point to the fact that more efficient de 
signs will greatly improve performance of 
the molding process. Meanwhile, at Dow 
AMERICA’S FIRST FAMILY OF the size, shape and treatment of plastic 
POLYSTYRENES granules to conserve pressure loss have 
become important considerations in the 

GENERAL PURPOSE manufacture. In Styron® (Dow polyst 
STYRON 666 rene) alone four different granulations are 
TYRON 665 (Extrusion) offered with or without surface treatments 

RON 688 (Easy Flow) to provide the molder unparalleled ver 

RON 689 (Easy Flow) sat 

HIGH IMPACT The practical benefits of continuing 
RON 475 Plastiatrics studies, such as those on 

RON 429 (Extrusion) pressure control, result in leadership 

RON 777 (Medium Impact) In Dow plastics you will find the better 

440 (Heat Resistant) quality of materials more meaningfu 
480 (Extra High because they are realistically designed to 
Impact) perform for you. Ask for your copy ol 


HEAT RESISTANT “Injection Molding Research Today and 
683 Tomorrow” or get in touch with your 


Recent developments in controlling plastics pressure have made it now possible to mold 
large, complex shapes, such as the radio cabinet, refrigerator liner and luggage end caps. 








ity in meeting design requirements 


700 Dow representative for more comple te 
information. 











you can depend on 
lhe disposable cup exemplifies the uniform A _CONTINUING REPORT DOW PLASTICS 
quality product now demanded of materials Results of Dow Plastics Technical Service . 
and processes in fully automatic, high- research will appear in these pages from 
speed molding. These cups were molded time to time. For a complete summary of 
fom Styron 9, new general purpose Dow products and services, write: TH 
is a eediens I proper- DOW CHEMICAI company, Midland, Michi- 
gan—Plastics Sales Department PL429G. 
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Power and Precision—in a Package 


General Electric D-c Drives Supply Power and Close Control for New Lathe 


Machining 200-ton workpieces at closely diameter and weighi 
regulated speeds over : one of the heaviest i most powerful f 
demands precise contr c ) lathes ever built in America lian 
it this giant lathe reli mn d-c power Versatile D-c Power is o ined from tl Contro 
supplied by General Elects é i compact Speed Variator pow pt 
Variators stalled near the lathe 

Combining Power and Precision, it can motor-generator set 


g 200 tons. It is ch if sy provides the flexibilit 
pieces t Vary 

ameter 

ling Heavy or Light Loads 


CISION al cCcura 5 ¢ 


handle jobs 5 long, 12 feet in single cabinet | 
supplies direct 
drive motor 
Finger Tip Control, permittir 
ator to easily set and |! } m in 
speeds, is provided by a convenientl your machine not ask him to call 
mounted push-button station. The Direct Current Motor and Generator 
- ntrol of the speed ir Department, General Electric Company 

surface finis] “he ic Erie, Pennsylvania 


GENERAL @@ ELECTRIC 
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Reduces ship roll up to 90% 


Sperry Gyrofin are on the Matson liners 


design calls for strong, corrosion-resisting Inco Nickel Alloys at key 


“K” Monel hinge pin . 


overlay (welded with “140” 


Monel nickel-copper alloy spacer rings 


Monel 


First commercial installations of the 


Mariposa and Monterey. The 
locations 
Monel 


Electrode) on flap control surfaces 


Sketch at left shows the tilting range of the underwater fins that keep a 


ship steady. One fin extends from each side of the hull amidships 


“K” Monel allows sea water lubrication 
in new Sperry=designed Gyrofin 


See the flap on the fin above? 


It’s a key part of the Sperry Gyro- 
fin® Ship Stabilizer, a new invention 
to keep ships steady in heavy seas. 


Designing the flap hinge posed two 
problems for Sperry engineers. 


First ... high strength. A hinge 
pin was needed that could take its 
full share of 3,000 foot-tons of anti 
rolling moment. 


Second ... positive lubrication. 
Almost instantaneous response to 
computer instructions is required... 
fin (and flap) sometimes change di- 
rection every two seconds. But how 
could the hinge area be sealed off 
and lubricant supplied? 


A “’K” Monel age-hardenable nickel- 


116 


copper alloy hinge pin solved Sper- 
ry’s first problem .. 
second. 


. by-passed the 


This rod, 4'/2-in. dia. by 15 ft. long 
is strong enough to hold the flap 
firmly in position as it withstands 
the battering force of ship and sea. 
And the exceptional corrosion resis- 
tance of “K” Monel permits use of 
sea water as a lubricant...eliminates 
the need for a sealed hinge! 





Garner 


Monel* - 


Inconel* + Inconel ‘’X 


se 





4» 
INCO. NICKEL ALLOYS 


“R’’* Monel - “K’’* Monel + ““KR’’* Monel « “’S’’* Monel 
* Inconel “W’’* + Incoloy* + Incoley “’T’’* 
Ni-o-nel + Nimonic* Alloys * Nickel * Low Carbon Nickel - Duranickel* 


Designing parts for operation 
in corrosive media? 

Or for other destructive service con- 
ditions? Investigate the Inco Nickel 
Alloys. Their properties and appli- 
cations are described for designers 
in a helpful booklet “Standard 
Alloys for Special Problems.” A post- 
card brings your copy. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y 














“Stress raisers” eliminated 
by Link-Belt LXS chain design 





LXS “FULL-ROUND” DESIGN 


qb 


“Full-round™ pitch holes 


no sharp corners 


“Full-round” pin 











“Full-round"’ bushing 


“FULL-ROUND” DESIGN eliminates stress concen- 
tration points. Heat treatment of all parts adds even 
greater strength and extra wear life to selected 
steels. Accurate control of these processes avoids 
brittleness, poor wear values and low tensile 


strengths . and assures uniformity 











LXS especially popular for 
exposed drives, high impacts 


Link-Belt LXS chain is the 


Large pins, bushings mean ample 
live bearing area for long life 


For long life under severe 
conveyor and drive condi- 
tions, Link-Belt LXS chain 
provides extra strength, in 
creased wear resistance and 
wider application flexibility 
This fabricated steel roller 
chain incorporates many ad 
vanced design and manufac 
turing refinements, resulting in 
superior ruggedness and ac 
curacy 
Eliminate weak points 

Full-round” design does away 
with stress concentration point 
most frequently subject to 
failure provides maximun 
live bearing area between pin 
bushing and sidebars. As a re 
sult, stress is distributed ever 
ly, increasing chain life 

Pins and bushings are ac 
curately sized for controlled 
press fit, preventing rotation 
in sidebars. Made from se 
lected bar steel, sidebars re 


carefully machined for proper 
pitch hole size and for main- 
taining firm, tight press fit of 
pins and bushings. This assures 
close control of pitch and 
proper chain length after as- 
sembly 


Hardening extends life 


Another Link-Belt long-life 
extra is the controlled harden 
ing of selected steels used in 
the manufacture of LXS chain 
Pins, for example, are made 
from a tough steel, specially 
treated for high strength in 
shear and for maximum wear 
value. Bushings are properly 
hardened to shrug off shock 
and resist wear 

Rollers are accurately ma- 
chined to assure proper oper- 
ating clearances and free-roll- 
ing action, Controlled harden- 
ing gives them the necessary 


resiliency and durability. 





LXS chain provides extra strength, 
wear-life for heavy-duty conveying 


Link-Belt LXS chain has real 
stamina—as shown in this 
conveyor application for han 
dling 1000-pound, 40-foot 
lengths of steel pipe. Thanks 
to accuracy of pitch and at 


tachment spacing, plus close 
matching of multiple strands, 
LXS has the added strength 
ind wear life for the extra-long 
conveyors so popular in to- 
day’s move to mechanization 





long-life answer for exposed 
drives, abrasive and high-im- 
pact conditions. Its large, live 
bearing area reduces cutting 
action of abrasives because 
the complete line of 

load is spread over a broad standard Link-Belt 
area. products for conveying 


For help with any 
hain problem call 
your nearby Link 
Belt office. Send 
for 342-page cat 
alog 950 covering 


and power transmission CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago |! To Serve Industry There Are 

Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in All Principal 

Cities. Export Office, New York 7; Camada, Scarboro (Toronto 13) Australia, Marrickville, N.S.W 
South Africa, Springs. Representatives Throughout the World 4 
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Gecoodvici)RIVNUTS 


save time, cut costs by eliminating 
welding, tapping, cleaning 


B. F. GOODRICH RIVNUTS cut costs and speed 
assembly by providing a firm, accurate nutplate in 
one operation! 
COVER PLATE This fastening job on Warner & Swasey’s Multi 
J fp fp 7 Purpose Gradall used to take five operations. Oil reser 
voir housings had to be detoured from the assembly 
line to weld four nanypene es on the inside. Then they 
were drilled, t tap ped and cleaned before the cover could 
be attached. By switching to Rivnuts, welding, tapping 
and cleaning were eliminated 























Now one Sire installs Rivnuts from one 
seconds. Assembly flow is straightline. Fastening 


OIL ! 
RESERVOIR is cut in half 


HOUSING B. F. Goodrich Rivnuts have speeded up thousands 


of fastening jobs and eliminated costly steps. They can 


do the same for you. Get more information or engi 


RIVNUT neering help by writing: Rivnut Sales, B. F. Goodri 


Tire & Equipment Company, a Division 


Goodrici npany Akron, Obto 


OLD WAY WITH RIVNUTS 


1 Weld 4 nut platestoinside 1 Punch holes in housing [7 Om ye 


of housing 2 Insert Rivnuts and upset 


2 Drill 
3 Tap 


3 Attach cover with bolts 


4 Clean 


5S Attach cover with bolts 


—-> 


HOW RIVNUTS PROVIDE AT LEAST 6 CLEAN ee £ WV big ay ¥ 
THREADS IN ONE SIMPLE OPERATION: 


THE ONLY ONE-PIECE BLIND RIVET WITH THREADS 





SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
WITH and TO. Explains con- 


struction, simplicity of installa 
1 Rivnut is threaded 2 Tool lever operates 3 After upset, Rivnut tion. Get your free copy by writ- 


onto pull-up stud of pull-up stud forming threads are st’ll clean ing to: The B. F. Goodrich Co., 
heading tool, then a bulge in the Rivnut and intact, ready for Dept. PF-116, Akron, Ohio. 
inserted shank screw attachment. 




















New fiber gasket takes heavy loads : 
with minimum bolt-torque loss 


VW ith Armstrong N-820 Accopac you Can handle S¢ aling jol 
at high flange pressures even where temperatures at the gasket 
line go as high as 250° F.—conditions under which ordinary 
plant-fiber gaskets would permit serious loss of bolt-torque 


Field experience with N-820 Accopac shows that it has a 

— naximum torque loss of 10-15 This unusual performance 

| T often eliminates the need for re torquing bolts in order to 
maintain the desired bolt pressure 

N-820 is made by a patented Armstrong process in which 


beater-saturated with a non-volatile latex 


cellulose fibers are 


binder. The result is a dense, crush 


: } 
ees DAD IN PSI —_ resistant material which has excellent 


R Eye, torque-retention characteristi 
COMPRESSIBILITY. N-820, | ompressible than 4 ; _ 
other Accopac materials 1 I commended for he avy For more intormation on N-820 Acco 


duty applications where flange pressures will be 2000 pac, write Armstrong Cork Company 
psi or more and mpera ‘ lo not exceed 250° F., 7011 Irvin Street. Lancaster. Pa 


(Armstrong AccoPAc 


** used u he rever pe rjormance count 

















[arpenter «+-ploneering in improved Tool, Alley and Stainless Steels through continuing research 
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When Precision Equipment Must Behave at Varying Temperatures... 
Take Advantage of [arpenter High Nickel Alloys ! 


A specially-engineered steel in Carpenter's complete 


line of high nickel alloys is guarding the accuracy of 
watthour meter performance in all kinds of weather. 
Its use covers a wide range of electrical equipment such 
as watthour meters, voltage 


regulators, speedometers 


and aircraft tachometers. 


This alloy, Carpenter Temperature Compensator “30”, 
is produced by specialists under strict quality controls. 
It is another example of how Carpenter's pioneering 
role in producing specialty steels to meet special appli- 
cations works for you in your effort to build better 
products at a reasonable cost. 


And ‘Temperature Compensatot is but one of 


many Carpenter specialties. Other “extremely 
tive” alloys in this line respond to very weak electrical 
currents . . . permitting you to design smaller, lighter 
weight units. Still another Carpenter High Nickel Alloy 
assures precision product performance with practically 


no size change through temperature ranges up to 400°I 


sens 


l'ake this step for product improvement, now: Write 
on your company letterhead for detailed information on 
Carpenter ‘Temperature Compensator, Low Expansion, 
High Permeability and Glass 
forms as strip, wire, bars, 


Alloys in such 
ig billets. 


Sealing 
tubing and forgi 


ar 





nt: The Carpente r Steel ( 


larpe 


The Carpenter Steel a 117 W. Bern St., Reading, Pa 
rt Washington, N. Y.—“CARSTEELCO 


ympany, P. 
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Belt vibration is a design headache... 
] - J .. es... _ 2¥ 
eliminate it by specifying Veelos! 


J This test proves Veelos V-belts 
= eut vibration up to 90% 


Why chance running into vibration troubles when Veelos 
V-belts stop belt vibration before it starts. Particularly in 
designing for air conditioning, ventilating, refrigeration and 
precision equipment where belt vibration and noise are 
costly factors you owe it to yourself to see the Veelos Vi- 
bration Test (above), before you specify. This test proves 
Veelos cuts vibration up to 90% over any belt you're using 
The vibration story can become a big factor in selling your 
machines. With Veelos Belts you assure your customers of 
less bearing wear, less spoilage and less downtime 


Veelos allows you complete 
design freedom. too! 


With Veelos you fit the belt to the drive, not the drive to 
the belt—because Veelos is adjustable to any length. You 
can use outboard bearings to advantage because Veelos is in- 
stalled easily without dismantling any part of the machine. 
With Veelos you need not design for belt adjustment—no 
idler, no slide rail or any other belt-tightening device is 
needed. Simply add or delete links; that’s all; no tilting or 
moving motors. A 15 minute demonstration shows you the 
many advantages Veelos offers. 


) M.M.&B. Co. 1956 


FF Ty : 
€> Specify Veelos for a 
° ° 

s smoother-running drive 
Ordinary \ belts have Vv irying spot } \ jue to their 
construction, which throw them out of balance. Veelos Belt 
are absolutely uniform; every stud and link identical: every 
foot of the reel is periec tly balanced. The beveled links, the 
machine-cut sides add up to better vibrationless performance 
And by specilying Veelos, you're doing yourself a big favor 
... because your customers will be more pleased with the 
added efficiency of your machines. Your Veelos salesman car 
give you proof that Veelos outperforms any other V-belt, by 
test, right before your eyes 


Sr — 


For free vibration demonstration 
VE and Veelos Data Book write to 


fas deneeeel MANHEIM 
LINK V-BELT 


Manufacturing & Belting Company 
207 Stiegel St., Manheim, Pa 
Veelos is known as 
Veelink outside U.S.A 


“Industrial Belt 
Specialists Since 1911” 








New trends and developments 
im designing electrical products... 


General Electric thermistors and Thyrite* varistors have unique 


properties that apparently contradict normal 


Here’s how they 


General Electric thermistors and 
Thyrite varistors are ceramic-like 
semiconductor resistance materials. 
Each has unique properties — appar- 
ently disobedient to normal physical 
laws—that enable it to perform 
tasks in electrical and electronic cir- 
cuits which otherwise would require 
costly, complex components. 

The distinguishing feature of 
thermistors is their thermal sen- 
sitivity. Thermistors have large neg- 
ative temperature coefficients of 
resistance (i.e., their resistance de- 
creases tremendously when heated, 
instead of increasing slightly like 
other materials). 

Thyrite varistors, on the other 
hand, are voltage-sensitive. Contrary 
to Ohm’s law, a current through a 
Thyrite varistor varies as a power 
of the applied voltage (i.e., doubling 
the voltage through a Thyrite var- 
istor can increase the current from 
15 to 25 times, instead of the normal 
2 times). 

The applications based on the 
unique properties of these materials 
are almost limitless. In general terms, 
thermistors are used in the detection, 
measurement, and control of minute 
energy changes; Thyrite varistors 
are used to protect, stabilize, and 
control circuits. 

To give a clearer understanding 
of the ways thermistors and Thyrite 
varistors can be applied, here’s how 
they have solved two of the electrical 
engineer's most vexing problems 
temperature compensation and surge 
suppression. 
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COPPER COli | 


FIGURE 1 — Typical thermistor 
temperature-compensation circuit 


The resistance of a conventional con- 
ductor is so affected by ambient 
temperatures that steady current 
flow cannot be maintained. For ex- 
ample, as the temperature of copper 
swings from —60° C to +80° C, the 
resistance increases 53%. 

However, when the copper is com- 
pensated with a properly selected 
thermistor, the maximum deviation 
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can be harnessed to 


from the total average resistance at 
25° C is only 342% — despite the 140 
swing in temperature. 

In the circuit in Fig. 1, the ther- 
mistor’s negative temperature co- 
efficient of resistance offsets the 
positive temperature coefficient of 
the copper to stabilize current flow. 
In other circuits, thermistors can be 
utilized for signal and warning de- 
vices, sequence switching, and other 
time delay applications, because of 
the inherent thermal inertia involved. 
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FIGURE 2 — Thyrite varistor 
surge voltage suppression circuit 


Sudden interruptions of inductive 
circuits surge over-voltage, 
arcing, and high-frequency oscilla- 
tions — all of which can cause trouble 
The circuit in Figure 2 shows how a 
Thyrite varistor can be connected to 
hold these effects within safe limits 
With the Thyrite varistor out of 
the circuit, the surge voltage caused 
by interruptions of the current may 
rise to 9 times applied peak voltage 
(Oscillogram, Figure 3) 


cause 


FIGURE 3 


electrical laws. 


improve your product. 


But with the Thyrite varistor in the 
circuit, (Figure 4), the surge voltage 
is limited to less than 3 times the 
normal applied peak voltage 


FIGURE 4 


The Thyrite varistor draws negligible 
current at rated voltage, yet offers 
sufficiently low resistance at the peak 
current to limit the surge voltage 
to a safe value and to reduce arc- 
ing. Also, the Thyrite varistor quickly 
discharges circuit energy by provid- 
ing increasingly higher resistance as 
the inductive current decays 

If a linear 
provide the same voltage suppression 
level, it would have to draw a cur- 
rent equal to more than 30% of the 
inductive element current 

In addition to surge suppression, a 
Thyrite varistor can be used as a 
nonlinear resistance parameter, a 
potentiometer, and a 
multiplier. It can also be 
a bypass protect pe! 
sonnel and equipment from circuit 
faults 

Technical literature giving 
plete data on properties, applications, 
sizes, and shapes of G-E thermistors 
and Thyrite varistors is available 
And, for the experimenter, there are 
two engineering test kits on each 

To obtain kits, literature, or the 
assistance of a General Electric 
Engineer on your problem, write 
Metallurgical Products Department 
of General Electric Company, 11127 
E. 8 Mile Road, Detroit 32, Michigan. 
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PACKARD ELECTRIC 


FHP MOTORS this 


Packard Electric direct factory 
sales and engineering contact con- 
sistently pays off. In this case it 
did for a dryer manufacturer. 

The payoff came in a motor 
custom-tailored to dryer require- 
ments not merely a con- 
veniently adapted motor. This 
means that the motor has the 
exact 


characteristics—speed, 








Because this motor was custom-tailored 





power and torque—for its job. 
Because of that, it could be ad- 
vantageously priced. 


What’s more, it can be supplied 
with power supply cord already 
attached—complete and ready for 
installation. This results in still 


more savings. 


Packard Electric research and 
engineering teams are busy today 


dryer is built better at lower cost! 


developing new motors. And as 
always, our objective is to enable 
customers to produce better, lower 
priced products in the future. 


Packard (Electric 
Gm 
se] 
D General Mot 





NEW-a complete line of 
socket screw products 


HOW NYLOK® LOCKS: 
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BEFORE ASSEMBLY. The nylon pellet projects slightly beyond male 
threads. When assembled, female threads will be impressed into it. Pellet 
locks effectively whether the screw is seated or not. 
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AFTER REMOVAL. “Plastic memory” of pellet has expanded impressed 
threads to greater diameter than screw threads. Screw can be used 
repeatedly. In use, “memory” keeps threads tightly locked 
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self-locking UNBRAKO 
that won't work loose 





They simplify design and 
save production time 


UNBRAKO socket screws are now available 
embodying the Nylok * self-locking principle. 
Nylok provides a truly practical new solu- 
tion to the problem of making screws 
self-locking. 

An UNBRAKO screw with Nylok is a single 
self-locking unit. No auxiliary locking de- 
vices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
will not shake loose. 

You save production time when you build 
products with self-locking UNBRAKOs. And 
you get greater simplicity in design with less 
bulk and weight. The number of parts you 
must assemble to achieve full locking action 
is reduced to the absolute minimum. Lock- 
washers under screw heads are no longer 
necessary. Costly wiring of cross drilled 
heads is eliminated. So are cotter pins and 
complex multiple set screw installations. 

Self-locking UNBRAKOs are completely re- 
usable. They have uniform locking and 
installation torques—with no galling or seiz- 
ing on mating threads. They successfully 
withstand temperatures from —70° to 250°F. 
And, on properly seated screws, the pellet 
acts as a liquid seal. 

Self-locking UNBRAKO socket screws come 
in a complete range of standard sizes and 
materials. See your authorized industrial 
distributor. Technical data and _ specifica- 
tions are detailed in Bulletin 2193. Write us 
for your copy today. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL CoO., 
Jenkintown 28, Pa 


*7.M. Reg. U.S. Pat. Off 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 4 PENNSYLVANIA 
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Socket head cap screws. Standard Socket shoulder screws. Stondard 
sizes + 6 to 1 in. sizes V4 to % in 


Socket pressure plugs. Standard Socket set screws. All standard 7. 
sizes Vs to 1% in. types. Standard sizes #6 to in 


Flat head socket screws. Standard Button head socket screws. Stond- 
sizes #6 to % in. ard sizes = 6 to % in 





which part should be made of metal powder? 


We ask: How will it be used in the end product of 
which it will be a component? What are the loads, 
tolerances, and shape of the individual part? How 
will it be lubricated? Are there any special require- 
ments such as hardness and finish? Do the 
quantities justify tooling costs? 

These are the questions that were answered before 
any decisions were made on the parts shown above 
—both of which are made of metal powder. 


Moraine Products also produces: 


Power Brakes 
brake assemblies, master cylinders, wheel cylinders, and parts 


Moraine 


Because Moraine Products can draw upon a wide 
range of experience with many different mass 
production processes and their applications to 
specific problems, our judgment on these questions 
can be considered sound. When we recommend 
metal powder, it is because we are convinced, in 
our own minds, that it is the material and the 
process best suited for the job the specific part 
must do. 


Delco hydraulic brake fluids, 
Moraine friction materials — 


Moraine-400 and M-100 automotive engine bearings—self-lubricating bearings and porous 


metal filters - 


Another General Motors Value 


rolled bronze and bi-metal bushings. 


Moraine Products 


Division of General Motors, Dayton, Ohio 
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Examples of wire, tubular wire 


braid, flat braid, 


tape, rope and 


strand developed and produced by 
National-Standard for use in tires, 
power belts, conveyor belts, hoses 
and other wire-in-rubber products 


How product “X” might be improved 


@ Whatever you make, from cheese slicers to electronic 
brains, chances are wire of some kind in some form en- 
ters into your product make-up. Maybe it isn’t special 
wire. Maybe it should be! In either case it is in this area 
that National-Standard service might help you produce 
a better product at lower cost 


For example, National-Standard has long devoted large 
scale research and engineering to improving the team- 
work of wire and rubber—extensive work on wire fab- 
rication, material, finish, corrosion, strength, elongation, 
adhesion and other factors that affect the behavior and 


NATIONAL-STANDARD COMPANY - 


cost of wire-in-rubber proaucts. 


You can draw on the fruits of all this and similar work 
performed for many other industries on the most effec- 


tive use of wire 


So if you even suspect that a different or specially de- 
veloped type of wire might improve your product or 
speed production, don’t hesitate. Consult with National- 
Standard. We make a point of such service . . . want to 
be of help . . . and are geared to do it well, without obli 


gation. Check with us now . . . or any time! 


NILES, MICHIGAN 


Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION «+ CLIFTON, WH. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 
Industrial Wire Cloth 


WAGNER LITHO MACHINERY + JERSEY CITY, H. J. 
Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASE 
Round and Shaped Stee! Wire, Small Sizes 








Get the exact speed you need, 





by merely turning the lever...with these 


standardized all 


4 SPEED UNIT 


These self-contained, compact, all-geared change 
speed Units are available in 2, 3 and 4 speed 
changes, providing definite ratios of speed reduc- 
ing, speed increasing (or a combination of both) 
to meet virtually any selective speed drive re- 
quirement. They are designed to fill industry’s 
need for an efficient, precision-built standardized 
line . . . eliminating the high costs and delayed 
deliveries usually associated with specially de- 
signed units. They are ideal for use on wire draw- 
ing machines, large machine tools, mixing equip- 


ment, sludge pumps, extruding machines, dry 


See the newest developments in Mechanical Power Transmission at our Booth * 80— 


22nd National Power Show. New Coliseum, New York City, November 26-30. 


3 SPEED UNIT 


geared units 


2 SPEED UNIT 


cleaning equipment, etc. Gears and pinions are 
Continuous Tooth Herringbone type. Shafts, 
bearings, clutches and housings are of the finest 
quality to assure the user of long, trouble-free 
service . Ratings are according to AGMA 
Standards, with allowance for 100°; overload in 
starting and for momentary shock loads. These 
units are designed to permit the heavy overhung 
loads resulting from the use of sprockets or 
pulleys. 

Send for Catalog CSU-54, on your Business 
Letterhead. 





phillie gear PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE.&G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. « Lyncnpburg, Va. 
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NUCLEAR FIELD 
IS EXPENSIVE 


NO PROFIT IN 
PROCESSING FUEL 


IN DESIGN AND DEVELOPMENT 


Businessmen in the atomic energy field got together in Chicago recently 
to compare notes. Certainly all were convinced that nuclear power will 
play a definite part in the future, but in living for the present, they 
have their problems, practically all of which involve money. For example, 
take the safety cost for reactor projects. 

When the first three big reactors were designed for the Manhattan 
Project, every possible safety precaution was taken. Then they were 
built in the desert 15 miles apart. This isolation is estimated to have added 
$100-million to the cost of the first plutonium production. When the 
Materials Testing Reactor and the Nautilus prototype were built, the 
desert again was the locale. But as more was learned about them, the 
reactors moved closer to civilization. The safety cost, however, is still 
there, for all of the effects of radiation are not known. Consequently, the 
tendency is to design for the worst possible combination. of circumstances 
rather than the most probable. Design safety factors can snowball, and 
the cost is appreciable. Heat removal is a good example of this. 

Take the design of a power plant which will produce 250 megawatts 
of electricity. To be sure of safe operation, many more lifetime tests at 
higher than normal operating conditions must be made to assure only that 
the initial investment will be protected. At this early stage, the costs for 
safety will be $250,000. The cost of the extra safety devices, trips, inter 
locks, and control instruments in the reactor will be about $250,000. The 
additional safety devices alone will increase operating cost. 

With the plant located some distance from the optimum load center, the 
extra transmission lines could cost $1-million. An exclusion radius around 
the plant will be required. Such land costs will be about $2-million. Extra 
land cost could be another $1-million. Total safety costs add up to $4.5- 
million, or 9 percent of a $50-million plant. 

In operating costs the penalty adds up to about 2 mils/kwh. If all other 
things would permit a total optimistic cost of 10 mils, then 20 per cent 
has been added to the operating cost. 


Low profit margins are responsible for the lack of interest in the field of 
chemical reprocessing of fuel. There are several reasons for this. One, is 
that a small reprocessing plant will cost about $15-million. Another is 
the lack of reactor facilities in operation which could give such a plant 
sufficient business. A third reason is the variety of complex shapes of the 
solid fuel elements in heterogeneous reactors. At present there is a need 
for standardization in the design of these fuel elements, and a reduction 
in the high degree of alloying. This will permit high put-through rates 
which would cut processing costs. 

It has been estimated that the volume of wastes from processing spent 
fuel of the aqueous homogeneous reactors will be one-tenth that of the 


Continued on page 





Burroughs Datatron uses BODINE MOTORS 
because..."*' THEY REQUIRE MINIMUM 
MAINTENANCE, HAVE LONG LIFE”’ 


This is one of the five Bodine Type N Motors used in Burre 
Datatron magnetic tape transport units which provide additi 
information storage for ‘electronic brains.” Burroughs has f 
these motors to “have long life, require only minimum mainte 
nance and be dependable.” This and similar findings by other 
leading manufacturers are mainly the result of our close toler 
ance machining and attention to minor details « 


showing the five 
are i int 


»are 1/2 


Mr. Duncan MacDonold is chief 
electromechanical engineer of ElectroData 
Division, Burroughs Corporation, 
Pasadena, California, manufacturers of 
ElectroData systems. Mr. Duncan tells 
how and why his organization 

selected Bodine Motors . 


"The selection of Bodine Motors was no 
casual decision arbitrarily made. 
Dependability and reproducible 
performance were paramount require- 
ments of the tape system. Naturally, 
the components used had to measure 
At the left are 3 Datatron magnetic tape transport units whict up to the design. Bodine Motors, we 
are used to augment the computer’s memory. Ten of these unit felt, met the requirements for 
can be used in a system, increasing the “electronic brain dependability, mininum maintenance, 
memory by move than 40 million digits. These magnetic tape w and long life. The system's proven 
1p aig OF ee reliability in the field indicates our 
search, read and write data on their tape at 60 in/sec in either choice was the right one." 
direction. 


Be sure your motor is as good as your product. For information con- 
tact Bodine Electric Company, 2260 West Ohio St., Chicago 12, Ill. 


=} '@) D | N E Bodine manufactures fractional horsepower alectric motors for 


adding machines, letter openers, sanders, vending machines, 
horsepower exhaust fans, duplicating machines, hand dryers, portable tools, 
sound recorders, air conditioners, check protectors, 
M O T O ima SS = respirators, voltage regulators, X-ray timers, traffic signal timers, 
stirrers, calculating machines, envelope sealers, and for 
many other applications. 


fractional 


the power behind the leading products 





Perspectives 


RADIATION EXPOSURE 
AND THE LAW 


THE PROBLEM 


WANT TO GET INTO THE 
NUCLEAR FIELD? 


Product 


solid fuel elements of the heterogeneous reactors. This varies from 200 to 
3000 gal of waste solution per lb of U** consumed. The cost of storage 
of this material can amount to $1.50 per gallon 


There is the case of the highway construction worker (call him Mac) 
who picked up a small, metallic object which he saw inside a section of 
large pipe. He put it in his pocket, not knowing it was a piece of Cobalt 60 
which was being used to make a radiograph of the weld of the pipe. Mac 
left shortly afterwards, driving several of his co-workers home. The next 
morning when Mac returned to work, a geiger counter became aware of 
his presence, and the Cobalt-60. 

Mac felt fine, but look at what could happen to him or his friends: (1) 
a cataract, leukemia, or cancer, maybe in the next 2 to 15 yr; (2) possible 
sterility, or production of offspring with genetic handicaps; (3) life span 
might be reduced; (4) psychological effect (loss of hair); (5) could be 
rejected for a job where radioactive work was being done although the 
exposure there might not be dangerous. 


Whom would Mac sue, when, and for what?—his employer; the radio- 
graph service; the manufacturer of the source? Is Mac liable to the 
passengers he drove home? How could he prove at a later date that 
whatever he contracted was caused by this exposure? What about the 
workman’s compensation clause? There is a law which requires the person 
to notify the authorities of the accident within 30 days. What kind of 
medical pre-treatment and payment plan can be arranged? 

Such are but a few of the legal questions which require answering. Also, 
power plant reactor operators are waiting for the government to come 
through with a bill which will underwrite the excess insurance in case 
of a catastrophic nuclear accident. 


The atomic energy field is attracting newcomers every day. The Atomic 
Energy Commission receives numerous inquiries each week ranging from, 
“How do I mine uranium?,” to “I know just what I want to do. How do I 
get an access permit?” 

As far as the Atomic Energy Commission is concerned, this is an easy 
field to enter. There are no patent licenses or royalty payments to worry 
about. For an interested manufacturer, the AEC will: (1) Acquaint him 
with the unclassified information available. Over 50 branch AEC libraries 
in the country have it. (2) Publish a list of people in the atomic energy 
field who will be prospective buyers for whatever the manufacturer might 
make. (3) Make AEC patents available to him. The Office of Technical 
Services has a list of patent abstracts for him to study. (4) Hold meet- 
ings on special classified subjects to which he is invited if he has an access 
permit. (5) Provide engineering drawings, classified or unclassified, for 
everything from pumps to reactors. He pays for printing only. (6) Pre- 
pare special bibliographies. (7) Will do a literature search for all mate- 
rial in any certain field. The manufacturer pays for this. (8) Have tech- 
nical people available to discuss his problems. 








MONEY-SAVING MAGIC 


This Tinnerman fastener is modeled after your 
foot... there’s a heel and toe . . . it slides easily 
into the holes punched in the metal, fiber, or 
plastic, even as your foot slides into a shoe. But 
it is much easier to put on than to take off ! 

The primary function of this SPEED NUT 
fastening principle is to provide a fast, easy-to- 
apply, low-cost, self-retaining fastener. Its snap- 
on attachment feature requires little skill and no 
welding or staking. Yet it assures positive reten- 
tion for center panel or blind locations. 


TINNERMAN. 


IN THIS “HEEL AND 


my 


He 


TOE” 


Tinnerman “heel-and-toe” fasteners can also 
have a wide variety of fastening features. The 
self-retaining heel-and-toe can be combined with 
the famous Tinnerman SPEED Nut 
Or with a speedy cable clip .. . or a spring catch 

. a molding clip ... a wire retainer... 
any fastening idea you require. 


impression. 
almost 


Tinnerman sales engineers are ready to make 
a SPEED NuT Analysis of your fastening require- 
ments. Or you can write to us for details and 
engineering data. Tinnerman Products, Inc., 
Box 6688, Dept. 12, Cleveland 1, Ohio. 





Speed Mild PRBOE 


FASTEST THING IN FASTENINGS 


On dictating equipment, this Sprep CLip® 


Assembly of TV tuning coil to chassis and 
bolds wires safely away from moving parts. 


servicing simplified with special SPEED CLIP. 


SPEED CLIPS secure molding on plastic sign, 
help manufacturer gain 489 assembly saving. 
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Corporations as Professionals 


OVER THE PAST THIRTY YEARS OR MORE, various states passed laws req 


neers to be licensed. ‘To obtain a license the engineer must pass examin 


1 ] 
e evidence of a specified minimum of training and experience. Under 


1 


ng laws, no man can legally practice as a consulting engineer without 


‘here usually must be a transition period after the enactment of su h 


vii 


h the profession gets oriented. One of the hardships threatened by 
neer-licensing laws was the possibility of making it extremely difficult for 


engineering corporations to operate. Many of them were he ided b 


mn¢ 
primarily idministrators. Of the administrators who were engi 


of them were too rusty to pass the required examinations 


bkOns 18 Ik 


\ group of large design corporat 


laws modified to permit a corporation to offer consulting engi 


Obviously a « rporation, which 


Li 


ments for an engineering license. Nor can it desig1 | hat work 


individuals, human beings who have been specially trained 


[hose opposing the proposed change in the engineering licen 


that a corporation per se cannot act aS a professional engineer and 


that the standing of a professional engineer will suffer and the intent of the li 
laws will be circumvented if the proposed changes are made 
his group of consulting engineering corporations criti 


licensing laws are different in different states. ‘That is a sound 


ing laws should be uniform for all states and of high standard 
he National Society of Professional Engineers is in the pro 


illed “ideal” registration law. It is hoped that this so-called “ideal 


law will serve as an objective when the registration laws in the various 


revision. If that prevails, the “ideal” registi w will serve t 


creater uniformity in the licensing laws of the various states. And further 
ideal” law proposes a means which might possibly solve the problem 


consulting engineering corporations with reference to licensing 


Issuing professional engineering licenses to corporations or changing the lice1 


Cnsileg 
law in order to permit a corporation to offer licensed consulting engineering service 
1 drastic step in the wrong direction. It would cheapen the value of and respe 

gineering as a profession. ‘The National Society of Professional Engineer 


ommended for its obvious interest in building and maintaining the prof 


ing of engineers 
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NEW DEPARTURE BALL BEARINGS 
CUT COSTS IN CONVEYOR SYSTEMS 





New Departure sealed and lubricated-for-life 
conveyor bearings have demonstrated their econ- 
omy and dependability for many years in installa- 
tions varying from sand and gravel plants to 
huge dam-construction projects. 

These bearings do away with lubricating fittings, 
with grease piping, springs or adjusting devices 
and other miscellaneous items. Periodical greasing 
is eliminated with consequent important savings 
in labor and lubricant costs. 

New Departure Type CB 504 bearings are 
unique in that they utilize short, easily removed 


stub shafts which allow a self-aligning motion in 
the bearing bore, yet at the same time prevent 
the inner ring from turning. 

Carriers developed around these few parts are 
simple in design and remarkably easy to erect 
in the field. 

For information on New Departure conveyor 
bearings, use the coupon below. Or call for New 
Departure’s engineering service—ready to add its 
specialized experience to yours to help you build 
the best products possible. New Departure, Di- 
vision of General Motors, Bristol, Connecticut. 


Ball Bearings Make Good Products Setter 


New Departure Division 


General Motors Corp. 
Bristol, Connecticut 


Att: Dept. J 


Please send me FREE copy 


Company 


Street Address 


of your catalog on New 
Departure lubricated -for- 


for State 


life ball bearings 
conveyor systems. 


NEW /(‘//DEPARTURE 


together with hexagonal curved surfaces on end / 


Unique shape of the inner ring of Type CB 504, 


ARIN 
of stub shaft, provides positive, self-cligning SALL SG os 


union between roll and supporting bracket. 


SEE “WIDE WIDE WORLD” 
SUNDAYS—NBC-TV 


NOTHING ROLLS LEKE A Batt 
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PRODUCT ENGINEERING 


Methods of Specifying 


Precision of 


SPUR GEARS 


Analytical and functional methods of specifying gear size and tolerance, including: 


Over-pins measurements; vernier gear-tooth measurements; block-gaging method; 


AGMA and modified AGMA methods; converting from one system to another. 


Pitch circle 


Operating 


pitch circle 


ne 


Fig. 1—Backlash is directly affected by tooth thickness 
and gears with backlash in (B). Backlash is equal to: P 
lash, the circular pitch must be equal t 


as shown by gears without backlash 
I T.): therefore for gears without 
P.=T I 


G. W. MICHALE( 
Section Head, General Prec 
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SPECIFYING THE SIZ! 
somewhat complex 
inspection te hnig 1¢ 
size of a geal 


industry 1 


é' = _* "eee Methods for Specifying Gear Size 
with a certain tolerai eed, in mat 
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ment of tooth thicknes 


functional measurements which 


the gear is rotating in mesh with another 

cally recording the center-to-center distance 

tooth action. Although both types have been in 

1 long time, the functional method is becoming n 


popular because of its adaptability to mass production an 
in ih 
ddition, th 


pitch cit 


iutomation. In addition, the functional method is more 
convenient to use with fine pit h gear 
Some of the analvtical methods for 


ire l'o check both the concentricity and tooth thickness, th« 
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Over-Pins Measurements, 


commonly used for the inspection « purchased gears 
especially when quantities are 1 large. The tooth thick 
ness at the pitch diameter plac 
curately ground pins of pr 
tions and measuring over the pi wit mete illustrated in 
kor inspection of gea h odd th. 1 i] , user ( su tooth thickness 
ire placed in tooth 
With narrow 
is smaller 
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Fig. 4—Vernier gear-tooth cali 
pers directly measure tooth 
thicknesses of gears. Chordal ad 
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Fig. 2—Over-pins measurements require no special tooling 
for checking the gear size other than a micrometer and pre 
cision-ground pins. Measuring across pins indirectly measures 
tooth thickness at the pitch diameter 


Fig. 3—By using a fixture with a dial indicator, each tooth 
space can be checked for concentricity with respect to center 
of bore. Test gear, mounted on a snug-fit mandrel and held 
between centers, is rotated for tooth-by-tooth measurements 


Dial indicator 
Precision-ground pin 
7 CY 
OY) v4 
ae diameter 


Fig. S—Standard vernier caliper can 
be used to measure chordal length V 
of two or more teeth and then com 





pared with calculated values. Specify 
ing the pitch diameter with a desired 
tolerance is not desirable since it can 


not be directly measured 





reference, all I 
ls reflec ted in the nca 
mensions of a ¢ sliper resti 
1 minimum pitch of 24P 

Block-gaging method, lig 
whose jaws contact the pitch 
teeth and the chordal dimensi 
calculated values. Pitcl ter is often specihe 
drawing of a gear wi desired tolerance 
ferred control is that t ised in gene 
gear should penetrate i ie blank the exact 
imount to result in 
tolerance equal t 
(hus, this specif 
master rack and 
crating tools, can 
or geal 

l'heoretical 

not have a 

or gear. Also, on 
imeter is exact and 1s not 

Practical objection to specifying gear size by pitch di- 
ameter is that it cannot be directly measured and the dat fi truct to tl 
must be converted for use wi her m« ning met Advantage of the rolling method 
uch as over-pins or variable cet measuremen th t rent of t 
I'hus this method 
ome other method 

Because of thes« 
the pitch diameter 
the popularity of tl 
decreasing because of the 


ceptance of other improve 


Functional Inspection Methods 


Most popular functional method for determining 


size is the use of iriable-dist rolling fixture e1 


g a maste! ir gcal ! n, or ra 
measured 1s 


master and rota 


Voriotions in the distonce 
between centers of test 
gear ond master geor 
‘ Rynout 
Moster 
gear. 


Voriotions due Tota! composite 
Tooth to toorh fo eccentricity of — ernor 


composite error fest geqr 


Center distance 








position, deg 


Fig. G—Variations in the distance between the center of a 
test gear and the center of a master gear as the gears are 
rotated in mesh. Variations are caused by inaccuracies 
in the teeth of the test gear, as indicated by the small 
pulsations, and by the eccentricity of the bore, as indicated 


by the dashed line 


Moaster 
Fig. 7—Center-to-center distances of a test gear in mesh with geor 


a master gear can be obtained directly by (A) testing ma 

chine with a graph recorder (Fellows Gear Shaper Co.), ot Dial 

by (B) accumulated observations from a testing machine inaicotor 
using a dial indicator (Illinois Tool Works) \ 
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h upper sive limit Actual geor Fig. 8—Although the ideal 

gear with no total composite 
error will have a straight 
line curve somewhere be 


- — —t + ---~+--~+—+-~-—- 


tween the upper and lower 
size limits, in actual practice 
the curve will appear as 


show by the line in color 


/deal gear 


Fig. 9—Comparison of center 
distance curves between a 
perfect gear and a gear with 
an eccentric bore. Total com 


posite error is caused only by 





the eccentricity 


n by the line in color. Th« 
. pon the eccentricity of the bi 
One of the biggest difficulties in applying | iInlabk f the tv ears are identical: but becaus 
center distance procedure is the correct 1 rpretation | ntric gear wil 1 larger maxim 
the inspection data because of the simultaneous presenta in n b n that the ar 
tion of size, runout and tooth-to-tooth vari An ya is the best figure to use f 
ideal gear, having TCE of zero would have a straight line _ thickness, especially when comparati 
curve, as shown in Fig. 8, which may fall any place between made with other gear size mea 
the upper and lower limits of the permissible size tolet . eae 
ance. In actual practice, however, the gear will contain Why Gear Size is Independent of TCE 
some total composite error and th 
will appear as shown by the ling 
the size from such a curve is not as 


case because the center distance 
] 


the variation was sinuso , caused lely Db ri ' 
O01 vel 1S the 


gear center, the rag would be ar urate ) 
tion of true gear size. However, the pre of tooth-to 


tooth variations, plus the deviation from a true sinusoidal 


unrelated to the cutti 
of the work arbor 
between the 
runout component, creates uncertainty in assuming th } . ng tb 
I nti irD 


werage of high and low readings to represent exact size 


ind general 
or several of the ab 

Critical criterion for a gear in operation is that there is ugh each is independent of 
no binding. Thus, the highest indicator reading, corm nverse is also true. Gear 
ponding to maximum eI nee, is the 1 ; } penetratio the cutter 
closely control hi 
tion, the method of 
Association (AGMA), whi 
indicator reading and a t 
indication of gear size 

I'he TCE is independent of gear size. n illustra ional error. Actually, 
issume the existence ¢ boreless perf rear ( x ff tion except when th 
tooth thickne I hed w n I gear | 1 ough b | has t ippearan 

; - 

issume a diam € 
is not exactly o1 e theoreti r ct otal backlash gear 


composit CTI 


Piot of lorgest 0.0. Plot of lorgest 0.0 
with mox.T/R with zero TIR 








Fig. 10—Disk with a _ concentricity : yy 
Max. allow - \¥ 


specification as shown in (A), is per 
oble TIR 


mitted by the specification to have 
variations in the outside radius as 


shown in (B). 


/ 

720 tolerance 
Plot of g$ma/lest J 

0.0. with zero Plot of smallest \O. D. 
TIR with mox. TIR 











Indicated outside radius 








Note: Outside diameter to be concentric with ) 390 igO 270 360 
bore within (specified) total indicator > 
reading (TIR) 


(A) (B) 


osition, deg 
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able I—Permissible Backlash per Meshed P 


From AGMA Stand 


to 0.00¢€ 
0.003 t 0.005 
002 to 0.0035 
} 002 ¢t 0.004 
15 t 0.003 
001 t U.002 
0.001 to 0.002 
0007 to 0.0015 


O005 » 0.001 


Conversion of Backlash Figures of Table | 
into Components of Intentional Backlash 
and Backlash Tolerance 


0041 


OO2ZS 


0028 


21 








Desired size reduction 
or backlash 


center distance 





distance 





Tolerance for mox 
center distonce 


Center 








80 270 360 


Geor position, deg 
Fig. 11—To avoid any possibility of binding 
between two gears, the AGMA standard controls 
gear size by requiring that the maximum center 
distance should fall below the nominal value, 


with an amount equal to the desired backlash 


omb 
Thus 
Com 


a TCE class along with a backlash class. ‘The 
reasonable mannet 


1-B, 1-A, 2-( 


nate 
nations can be made in any 
gears can be designed as: Precision 


mercial 3-A, 4-B 
Examples of AGMA Specifications 


+8 diametral 
AGMA Class 


ified intentional back 


identical gears with a 
pitch, 20 deg pressure angle, 96 teeth, and 
1-A. One half of the spec 
lash per pair is to be cut 


Consider a pair of 


Precision 
into each gear and the pair 1 
to have equal size tolerances 

l'ables I and III, the class of the gears 


maximum total composite error of 0.001 with a backlash 


From illows a 
of 0.003 to 0.0005 per pair at the tightest point of mesh 


ill dimensions are in inches). Since the gears are to have 

their teeth reduced equally with the same size tolerance 

the backlash per gear is 0.0015 to 0.0025. Re 

lable II the equivalent change in center distan 

1.0041 to 0.0069 per pair, or 0.0 12 to 0.0034 per geal 
Size limitations of the example are 

lig. 12 

mesh with the master gear must fall within 
0.0034 ce 

be met regardless of where the tightest point of mesh 
Vhus, the 

0.0034 value 


high 


shown in (A) of 
For a gear to be acceptable, its tightest point of 
0.002 and 
However, the requirement of 0.001 must 
falls within the specified limits. center dis 
tance curve can fall below the 
0.001, provided the tightest point or 


as much as 


point falls at 


pe 
! ! 
tei) Hugh port of plot must 
foil in this ronge 








Plot of smatest 


Table III—AGMA Standard for Total and 
Tooth-to-Tooth Composite Errors 


(From’AGMAI Standard 236 04" for fine pitch gears; 
applicable to spur, helical, worm and bevel gearing) 





Tooth-to-Tooth 
Composite 


Total 
Composite 


Error, in Error, in 


0.006 002 
0.004 0015 
002 001 

0015 0007 


Commercial 


001 0004 
0003 
0002 


0005 
00025 





be the smallest accept 
is shown in 

rs to the 

etically perfect master geat 

cally full tooth thickness gear. With tooth thinning 


vill fall below nominal as shown by th« 


distance between cen 


nating with a 


” ] ] 
nter distance s loosely 


t terminology if a maste 
gear would be one without any IC] 
with the Thus, the true 
from 
).0044, providing that at least one tooth 
ve 0.0034. Or in tooth thick 
ild be equal to the equivalent range at tightest 
sh plus half the TCI 
of TCI 
C) shows the extreme size 
3 TCE. Regardless of the TCI 
spread) remains constant 

lata to be 
IV. In actual practice the type and size of 


ptable 
upper limit line 
in terms of center distance can vary 
terms of 


tolerance 

within the allowable range may be 

range for a 
value, the 

specified on a gear drawing aré 

numerical 


Chis 


llows the direct insertion of numerical limits on the gear 


master is known; therefore, the 


nominal center distance can be readily calculated 


drawing. Some designers specify the ordinate of the plots 


ir pitch radius” in the gear data tables on drawings 








Fig. 12—(A) Size limitations of a spur gear with AGMA Pre- 
cision 1-A tolerance requirement. Center-to-center distance must 
be undersized from 0.002 in. to 0.0034 in. to give an intentional 
backlash to gears when mounted at a nominal center distance 
(B) A minimum of one tooth falling in the 0.002 to 0.0034 
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acceptable gear -, 





80 270 36C 
, deg } Sear position, deg 


range is sufficient to make the gear acceptable, providing that 
the total composite error (TCE) is not more than 0.001 in. This 
is illustrated by the plot of the smallest acceptable gear 
Largest acceptable gear is the straight line in the upper limit 
(C) Acceptable plot if the TCE is reduced to 0.0003 in. 





Although convenient to use, th ncept is not t 
correct because the plots do not truly represent 
pitch radius. Validity of this objection can | 

by considering the mesh of a master g¢ 


identical design. I 
radii are altered exactly 


changes in center distan 


Table [V—Specification for a Typical Gear Using the 
AGMA System 


Pitch 48 

Pressure Angle 20 deg 

No. of Teeth 96 

Nominal Pitch Dia 2.0000 in 

AGMA Class reci : 1-A 

Max. Total Composite Error . 0.001 in 

High Point of Center Distance reading to 

be within Nom. C. D.-0.002) t 

Nom. C. D.-0.0034 





*If details of the inspection master are kn« ific 1 rical 


can be calculated and specified 


Limitations in the AGMA System 


At first, it may not seem practical that the AGM 
ird is based on tl est value ¢ nter « n 
Perhaps one woul 
f the mean value 
mum TCE value 
of Fig. 10. H 
1 specihcation rst e average or center In 
must be interpreted since 1 not directly obtained i and TCE tolerance 
would create confusion in tl ho econd,. the maximum ivh misinterpretatior ' 
value of the tightest )] ( nes is a crit ' 
but is at a 
since it results 
it would be desir 
ng Zero ind 
high point 
Therefore 
0.002 to 
ible On the ther 
0.0025 line repres 
plot, gears with ipproximately 


0.002 ind 0.0025 would 


would sacrifice both material and 


However, the AGMA standard rejects some gears which 
are better than acceptable ones. Referring again to th 
us gear example in Fig. 12(B the AGMA st 








Fig. 13—Modified AGMA systems: Curves must fall within the size tolerance. (C) System with positive high-low limits 


shaded areas: (A) System with TCE and Size range. (B) System ICE tolerance is added to size tolerance; plot must fall withit 
with specification that the TCE tolerance must be smaller than the sum tolerance 
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ip to the manufa 
system would not provi rmine the mean value 
urate (low TCI veal wide si lerance whicl personal v n and becomes 
often desired when anti-l 
the gras instalation Converting from One System to Another 
Admittedly, one lue I hat Z , 
gear inspector 1 rely chech h enti 1 ir size is not un yv specified 
gear plot falls between the | 
impler than the true AGMA 


the high point must be checked 


bv the same 


ihcation 1s suth 


f equally precis« 


System with entire TCE variations within size tolerance 
Chis system is a more rational | t I 
nal AGM A S] | 


listance rang 


ndition 
re larger 


e testing 


S 


System with positive high-low limits: A 
f the AGMA standard to establish tl 


; 


mH 1) 


Formula Errors 


System to avoid paradox of AGMA interpretation 
With strict inte1 tion of the AGMA st lard, some Master Errors 


irs at the sm lend F tl S1Z¢ lin I ig! 


on the averag 
mum icceptabl 
some manutactul! 
ifically accept 
but whose average valu 
1.0039 in Fig. 12(B 


rure would be acceptable 


{ 


1 





Pneumatic chipper (5 feet 


Automatic lathe (3 feet) 


Average factory 


Office with business machines 


Accounting office 


Large store 


Private office 


Fig. 1—Sound levels of 


typical noises 
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Jet airplane 


caw ~~ NOISE 
CONTROL 


4-prop airplane 
(1000 feet) 


City traffic 


A review of the terminology used to 
Broadcast studi 1 | , 
describe noise, its sources and control 
by insulation, isolation and absorption 
The three major steps of a noise con 
trol program are outlined: analysis of 
existing noise, determination of desired 
objectives in terms of quieting, and im 
plementation of the acoustical engineer's 


recommendations. 


P. W. SMITH, Jr. and M. C. JUNGER 


\ s 4 ( t M 





Designed for Noise Control 





PNEUMATIC 


Pneumatic 


TOOLS 


tools are one of the most 


objectionable noise sources in manufactur 
ing areas. The noise is mainly of aerody 
namic origin. Chipping hammers, riveters, 
and grinding wheels also generate sound 
by vibration of the casting or plate which 
source of 


is being worked. The latter 


noise is particularly important when the 


work involves large surfaces, such as 


extensive castings or boiler plates, which 
Noise from 
considerably 


form efficient sound radiators 
this origin can be reduced 
by loading the metal surface down with 
sandbags 

Aerodynamic noise can be controlled by 
interposing various sound attenuating de 
vices between the exhaust ports and the 
This must be 


atmosphere accomplished 


without giving rise to excessive back pres 


sure Which would reduce the efhciency of 


the tool. The most commonly used at 


tenuating device is a simple expansion 


chamber inserted in the exhaust line. The 
which are to be 


lower the frequencies 


absorbed, the longer the chamber must 


be. For example, a 1000 cps component 
requires a chamber length of 3 in. The 
area of the 


ratio of the cross-sectional 


chamber to the area of the exhaust linc 
should be as large 
ot 16 


noise level) 


as possible (A ratio 


results in 20 db decrease of the 


The exhaust noise problem ot pneumatic 


hammers has been successfully handled 


in a different way at the General Electrix 
Co. The simple device used is an exhaust 
collector ring in the form of a sleeve sur 


rounding the exhaust ports. Exhaust air 


is collected in the annular area between 


sleeve and hammer. Noise was turther 
reduced by exhausting the air through a 
long hose connected to the collector ring 
Additional improvement might have been 
obtained by inserting an expansion chan 


ber of the type described above 


OUTBOARD MOTORS 
Military 


sure have 


requirements and legal pres 
been two important factors in 
developing relatively silent outboard mo 
generated is partly of aero 


(exhaust and 


tors Noise 


dynamic origin carburetor 
intake), and partly caused by engine vi 
brations which extended surfaces 
(hull of boat and fuel tank) like 
The 


tute a less important source of noise 


excite 
sound 
ing boards reduction gears consti 
Exhaust is silenced rather efficiently by 


locating it under water. Further improve 
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psychi 
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reduce NOs 
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machine \ 
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verage fac 
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Planning for 
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industrial nois¢ 
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so that each for 
next quieter are 
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should be as far 


general manufacturing are 


the test area and the admin 
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ment might be obtained by the use of a 
muffler. Carburetor air-intake noise is 
controlled by means of a standard air 
intake silencer as used on motor-car en 
gines. Vibrations of huli and fuel tank 
are avoided by mounting the engine on 
flexible rubber mounts. Location and 
stiffness of the mounts must permit trans 
mission of engine torque without excessive 
deflection. These are standard problems 
of vibration insulation. The motor cover 
should also be flexibly attached to the 
engine by means of rubber grommets 

Control of gear noise is primarily one 
ot alignment, balancing and accurate ma 
chining 


ELECTRIC TYPEWRITER 
A major source of noise in electric type 


writers is the impact associated with the 


return of the carriage to the left margin 


A remedy that can be usefully applied 
many noise problems of this type is 


cushion the impact by means of at 


cylinder and piston combination. IBM 


has spent much effort in developing 


efhcient piston-cylinder system for 


typewriter Several successive 
changes were made in developing an 


fective device A plastic 


\ 
{ 


ait 


cvlinder We 


found preferable to an aluminum cylinder 


because of reduced machining costs; 


ir 


lubricants and silicone rubber piston rings 


are inferior to light silicone lubricants 


and leather gaskets because they 


to binding 


HOUSEHOLD REFRIGERATOR 
Main sound source in refrigerators 


the motor-compressor unit, which is « 


rise 


1s 


nm 


excite 
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outboard 
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led 


tating machine 
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bly mounting the rotating machinery 
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large 
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ry 
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rat 


ne in 


r, vibration 


rs Sides 


ing pan must 


the case 
of this 
st not be allowed to 


rfaces that would constitute 


of the 


b 
me 


he accomplished Dy 


generated 


ise fr 


ym this 


intake anc 


ay 


is 
1K c 


by the con 


necessary oe) 


naterial 


most 


intr 
» this 


sealed 


other fibers is 


f the possibility 


machinery 


substitute 


W ire 





Aerodynamic noise 
rases. Lower fi 


educt 


ir flow, can 
Electric noise 
rm Unbalanced 
cause vibration ai 
Even when n 
may be confin 
ntensit Th 


tl 


€ path by wh 


ire usually iny 
of their relati 
reduction 

If the 
duction 
that noise 
from enck 
essential t 
small openings 


Surprising ac 


sometimes be a 

ind narrow duct 
When sound is str 

its source to the 

interrupted by m« 
ibbe1 pad 


technique 
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Fig. 2—Compressed air supply in 
enclosure with ventilating duct 
lined with sound absorptive mate 


rial 


Fig. 3—Jet engine muffler success 
fully reduced engine noise to that 
of local automobile traffic. Made 
of steel covered with protective 
fiber glass, muffler was developed 
by Industrial Acoustics Co. of New 
York for Republic Aviation Corp 


entilating duct, lined with absorpti 


in Fig. 2, will solve the 


] 


Jet engines and 


problem 


urban area 

vartial clos 

grown muffle 

these 1 hown in | 

juire mufflers about 
NACA supe! 

OMPICN mu 
22U feet long 
In production 

hine i Hnece 

prove the ne 

For exampl 

bined with 


the amount 


Vibration Insulation 


rigidly bolted to th 


the room below 


\ vibrating or impact machine, 
floor, can generate unbearable noise 
Vibrations transmitted to the f ra\ rough stru 
ture in horizontal and vertical 
disturbances. Concrete slab construction is a_particularl 
good transmitter of vibration 

\ solution to problems of this nature is the introduc 
ion of a flexible structural discontinuity between the 
source and the disturbed are Ihe familiar vibration 
mounts are commonly used for individual machines. ‘These 


ire of several types: springs for the heaviest machines and 


] vus kinds of rubber 


Installation of thes« 


ind will markedly 


when disturbing frequency is low; vari 
mounts; cork, rubber, and felt pads 
mounts under machine legs is easy 


educe the disturbance transmitted to the floor as shown 
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MOTOR ON VIBRATION 


Fig : 


vibrations enter floor 


tne, 


Room with 
hord walls 
ond ceiling 

Fig. 5—Sound 


by 


walls 


from machine 


arrow and deflection from 


material on and ceilings 


does not affect sound heard by 





Both vibration isolators and floating floors 


can 


1 reaches operator ot 
ceilings and 
reduces 


operator 
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DESIGN FEATURES 


Separate 
Track Drives 
Make Tractor 


Maneuverable 


Pionetory orive 


Transmissions 


(2 ome’ om 


= laneenals emma oil 


Engineers at Euclid Division of General Motors 
Corp., Cleveland, Ohio, have used a new approach to 
crawler design by driving each track with an inde- 
pendent power train. Engines, transmissions, and cool- 
ing systems of the T'C-12 tractor are in twin frames 
which pivot on a connecting shaft to increase traction 


on uneven ground. 


simultanec i illows use Of power Components previ 


nt production. When tractor was d 


PFWIN CONSTRUCTION makes it possible to steer and apply 


ivailable produce needed power 
two existing 195 hp engines which gay 
f a new engine was dev loped This 
the torque converter and transmis 
ial components for one size tractor 
used also in other tractor designs 
part runs in production Separate power 
running tracks in same direction 


Front idler 


Engines 


— i id 
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IN NEW PRODUETS 


PIVOT-SHAF I 
BR 





























Transmission oj! 


COOLING SYSTEM at 
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a 

FRAMES ARE MADE 
ind rigidity at lowest 
tities. Superstructure 
tion elements t 

to prevent stress 
tions of each frame 


pe rt torque on\ 
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PRODUCT DESIGNS 


Transmission 


SINGLE-STAGE POLYPHASE TOROUEF CONVERTER 
lt btain } t 


+} 
a i l l i / 


Output shof 
FOUR GEAR REDUCTIONS 
, : nea (ote? 


msn 1 ane UB 


Tronsfer gear 


Planetary final drive 
TRANSMISSION 


Planetary 
orive 


* 
DRIVE AXLE FLOATS 


Spindle bearings 


Sprocket 
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rRACK FRAMI f ht Roller shaft support 


\tt 
Idler guide 


check 
plug 


Borre/ bearing _ & Oil 
—— Track frame —, 
r- Roller forgings ’ 


Dirt and 
oi/ seal 
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L_ weor FRONT IDLER 


plote 
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PRODUCT DESIGNS 


--Shock absorber 
Upper control arm 
bracket 


Torsion bor 
Torsion bor springs fo anchor 


“Upper control arm 
Front sway bar 
and hinge 


———Lower contro/ arm 
Lower control : 
orm strut 


SUSPENSION 


Rubber Isolation Decreases 


Shocks Transmitted to Frame 


Rubber isolated bushings are at all points where 
front suspension members connect to the frame 
of the 1957 Chrysler. Points requiring lubrication 
have been reduced with this design which uses 
a ball joint suspension and torsion springs. 
Sintered bearings lubricate the ball joints, and 


nvlon bearings are used in the steering linkage. 


JOINTS are held 


d studs. Sintered | 


in steering knuckles by 
irings, ride in steel bal 
ntrol arm The be 


BALI 
taperes 
= 
uixture of steel and copper 
ipregnated. Hardened threads on 
self-tapping t make tight 


il 
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Rubber isolated 
bushing assembly 


INSIDE PIVOTS OF UPPER CONTROL ARMS 
ire rubbe i] ruil r , 

Support 

brockeft _ 


Upper control arm 


front cross member 
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Strut bushing 


LOwer contro/ 


arm strut 





























ARM porte 1 stu 
(continued on next pare 
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pring. | 


LOWER CONTROI 
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PRODUCT DESIGNS Rubber Isolation (continued) 


7 


Engine rear 
cross 
member 

\ 


Height odjusting bolt 


Torsion bor 


Anchor bracket 


NY 


LON BEARINGS 


Rubber 
so/otor 


Rubber 
sea. 


fsolotor 
assembly ~ 


Sway 
bor shoft. 


h 
\ 
\ 


Front sway bor shoft Lower contro/ 
bushing assembly orm strut pinned 
engine 
support 
crossmember 
SWAY BAR i 
frame by rubber isolators. Rubber 
used also where the links connect t ve sway bar an RUBBER SPOOI 


where the bar connects to th 





Two-Section 


Margins are justified automatically im a 
typewriter made by Adlerwerke, Frankfurt, 


Typewriter Carriage cama. Mating the carage in two 


tions. which move relative to each other, 


allows cam driven linkage to change letter 


Makes Even Margins en 


A DRAFT IS TYPED 


Cam follower 


Lower ‘ — 
carriage = g 
9 > Guide rail Frame Lower 
corrioge 


section i) 
3 ‘ secfion 


r\ +4 
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Rail setting lever 
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PRODUCT DESIGNS 


CHASSIS UNTI le of light gage sections welded 
1 ~box-lik truct for vy weight and high 

Deep shaft tunnel id be ll sections re- 

1 } center of 

ngine, and 


und _ the: 


Hydraulic Clutch and a 
Ball Joint Suspension 
in English Car 


\ hydraulic clutch release system that reduces chatter from engine 
vibrations and a ball joint suspension with low unsprung weight arc 
design changes in the 1957 Hillman Minx. ‘This car also has a one- 
piece welded frame, cam adjusted brakes and a rear axle machined 


from bar stock. 


Power cylinder Pedo/ 
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UNEQUAL LENGTH WISHBONI 


front , vith 


ing | 1 
ITS 


Can 


rIE R¢ yD 1S behind engi! 
teering arm by a double-ended crank and 


Pitman arm is also doub nded and nnect t t ontinued on next page) 
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STEERING GEAR 
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CLEARANCI 
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of the a tuating ¢ 


either side of web, and tl 
a notch piston 
me adjustment 
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L.P.G. Carburettor 
Injects Both Liquid and Gas 


Gas is fed to the engine intake manifold when 





idling and liquid when running at high speeds by 





a carburettor developed at Officine Botto, Rome, 


Italy. A vibrating reed synchronizes injection of 








liquid with engine speed and bled gas cools it to 


avoid pre-vaporization in the carburettor. 
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THREE JETS FEED FUEL INTO THE MANIFOLD. A 
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Photo-Electric Servo 
Indexes Commutator 


\ device which automatically indexes circular objects to preset angular positions by 
centering a reference line in a light beam has been developed by Electronic & Musi 
cal Industries Ltd., Hayes, England. Effects of background illumination are avoided 


by using a vibrating light source which produces signals detected by a photo-cell. 


LIGHT BEAM f: 


dn feren 
a : | Motor remains energized 
70 si , } r unidire ional ro Oo I 

| indexing i } ys on for unid tional rotation un 
| —{ relay counter | - Ac lo I reference line enters 

— —s ay ee ee i nd produces pul 

put signa! | in eam and produce S 
from photoce Amplifier vo/rage I gn i] Feedback volt 
aon. ge obtained by comparing 

Power supplies ’ 


ind reference 


Feedback 


Te 
voltage 


voltages 
or alternates di 
otation of servo 


er reference line 





Cam Sets Temperature . 


Electric Co., Philadelphia, mounting the tem 


in Steam lron perature control thermostat vertically at th 


front makes it possible to set operating tem 


the steam iron developed by Proctor 


peratures for various fabrics with a lever 


operated cam 





Magnets with high dimensional sta Calibrated potentiometers _ pre-set 
bilitv a I dd si I h I ! 


' ' : Brazing alloy is pre-placed 
Needles imbedded in blocks my I I 

plastic resin f hing t | t I 

rncated } 

Seamless steel tubing, used in the 
vertical traction shaft of A 

Digital read-out 

in automatic elect 


See June | 


N ( | ‘ : lo s s yt 
Stable alignment is obtained ickel-base alloy is used ni ish 


welding fixtures 


; 


the 


} 
vnee! Ultrason frequencies ipplied to 


amo soldering tip wil tostrict 


rorces 
when force 


base bi intilever 
Wom track links are reclaimed 
ing on new metal in an aut 


1 }yx 


Steel backed bronze bearings replace “" 


ball bearings in a hydraulic pump for ™achine programme 


on A die cast zinc cor 
power steering s\ s. Old design f t 
was generator mounted and_ shaft Electromagnetic clutches reverse 

driven; new design block mounted ’ 


ind pulley driven 
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How to reduce number of relay contacts in con- 
trol circuits; switching circuit algebra and tables 
of combinations; identifying and sketching sym- 


metric switching networks. 


Simplifying 
Relay Control Circuits 


NiAJOR SOURCI AILURE in SINGLE—RELAY CONTACTS 
hine tool and r cquipment cot 

trol circuits is relay contact 

ing complexity ontrol 

partially or fully automat 

multiplies number of relay 
tacts ( ecrcast 
bility. For maximum 
ber of contact ould 

minimum \ 

reducing numb« 

works providing SERIES CONTACT NETWORK 
points is the ul WNC n ns f t ed ywne relay A ener 
works”; these n -* ee 

contacts than th 


twork 


parallel Ti 
il switching and 

obtain a 
which will fulfill 
switching prob] 
ree co Ee Gk i on PARALLEL CONTACT NETWORK 
A+B mean rcuit is ed when (1) relay Ais enera 


ilgebraic CXpI 
I b P y t energized 2 both 


the various combinat 
Or deenergized lay 
tain clo ed 
given point 
lem. Thes« 


the svimbo] los witchin P A 


Fig. 1—Significance of symbols used in switching algebra. Capital letter represents 
Switching Algebra both relay and contacts associated with that relay. Unprimed letter (A) means 
. . contact path is closed when that relay is energized; primed letter (A‘) signifies 
There is more thai ' path is closed when relay is mot energized. Multiplication (AB’) indicates series 
iccepted system contacts. Addition (A+B’) indicates paralleled contacts 
notation. However 
relay and its cont 
by a capital letter 
iumbiguity as to tl 
letter designating 
tacts is unprimed 
in Fig. 1, it indi 
closed, through the normally ypen 


ontact, when the rel 1CIL1Z 


; 


Circuit elemen 
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ontrol circuit design; t 


= ABC'+ABCt+ABC = 


express 


zed and 


operations 


At 
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right, 
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table 
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contact 
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Drawing Symmetric 


Switching Networks 


oper levels 
step II] unnecessar 


SoC A,B,C) 


are 


used in 





nergized th 

IN and Ol 
If the 
A,B,C 


Detecting Symmetric 


Switching Functions 


How to use tables of combinations to determine the symmetry of 


switching function; how to specify the symmetric network of the function 


M. P. MARCUS 


Engineer 
ess Mach 


General Method 


Meth 





ili TOW n Svmetric switching functs ‘ 
wre on ot us tha 
ber of times more econ mical element { 


metr otherwise tu is 
etric; ery altering the function 


function may be defined as 
symmetric The “m-out-of-n” type of netw three 


(m) out of five (nm) relays are having 


c) If the number 


dd and all partial column variables of symmetry which 


identical. the function i ant on symmetric functions have 
Since there are 2° ways of pr 

metric result in the variables being either 

If the number of variables i ven which are not associated with 
ind all partial m-out-of-m" networks account 
tical or if the 

. ther than the all unprime< 

f imsutmhcient oc rrence 1 q ted from almost all of the we 
one-half the numb 


that no row sum 


Possibly because of the difhic 





made. select at rand Table Required Occurrence of Horizontal-Row Sun or Symmetry 
negate any one ver —_ 

obtain new hori 
new row sums 


quired number 


repeated once 
If, on this 


partial column sums 


function is not 


Contingent Method 


| use the 
first obtain the arithi 
vertical column in 
binations and write 
the column 

l. If m 

mn sums 
vmmetb¢ric 


2. If tw 








A®C+ABCtA BCt+ABC+ABC +A BC =S, ,1A,B,C ) 


< 


ABC’ +ABC+ABC+A'BC=S,, (A,B,C) 
ABC 


Fig. 1—Using the General Method to detect the symmetry of switching 
functions. Horizontal row sums occur required number of times, as 
indicated by calculations, therefore both examples are symmetric. The 
symmetric function from which the network is sketched is identified 
from the letters at the top of the table of combinations and the hori 


zontal row at the right of the table 
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ABC+ABC+ABC'+A BC =S, ,(ABC’) Switching Function . 
ABC AB ABCDE + A'B'CDE + AB'C'DE + ABCDE + ABCDE + ABC'DE 

+ A'B'C'DE’+ ABCO'E'+ A BICDE'+ ABCDE' 

aseanee so 


a 











Fig. 3—Using Contingent Method to de 
termine symmetry of switching function. 
This function is found to be symmetric in 


So..(ABC’). 


these two sums and mpar¢ 
the number of horizontal rows 
table 
1) If the total of the two different 


umn sums is not equal to the num 





ber of horizontal rows in the tabk 
the function is not symmetri 

b) If the total of the two different 
olumn sums is equal to the numbet 


f horizontal rows in the table, select 
} 


= S(AB'CDE')—» 5 


ther one of thes« im preferably 


Tt me of lesser o rrem . an ee 4 Oo | <-B 
double-negate all column +. 2 ae _ 

elected sum. If the selected colum1 : / A & 
ums are corrected to repre t 5 64 : 5 fin p< B 
new total for the double-neg 
umns, all column sums v 


found to be identical 


+} 


Fig. 4—Complex switching function evaluated using the Contingent Method 
Original function is represented in unsimplified form by complex series-parallel 
network shown, and also by table of combinations at lower left-hand of illustration 
Obtain the horizontal row s1 and The function is identifred as being symmetric in S:(A,B,C,D,E’), and schematic of 
ror ufficient ocurre! equivalent symmetric network is shown at lower right-hand corner. Directly above 
hown in Fig If ] vy sun ul is contact network representing same, pri viding same switching functions as com 
hown 1 ig. 3 ill row sums occur 
} ; plex series-parallel network at left; however, in practice series-parallel network 
t required er of times 
le required number of times, th would have been somewhat simplified by either intuitive or cut-and-try-methods, 
function is symmetric; otherwise, the but would not have approached the symmetric network in simplicity 
function is not symmetric 
| 
If all column sums are identical, rontal 1 in the table 
ompare them with one-half the num orizontal row sums and cl 
] P . 1] 
ber of horizontal rows in t ficient occurrence. If all 
1) If the n sums al ur the required number of 


qual to one-half the uml function symmetric; othe 





Mechanical Properties of Large Aluminum Alloy Forgings 


Results of tensile and bend tests on Stress an rain at failu Tensile and Comprehensive Tests 


specimens in the T6 condition from with the location and t dir 1 ol To 1 Per Cent Strain 





7075 (75S) and 2014 (14S) aluminum ( ( 
illoy have been presented by James A value Or specimens parallel to the ong Be od 
Miller and Alfred L. Albert. National lirection of the length of th 
Bureau of Standards, in NACA Tech ing e values for 

nical Note 3729. Properties are given 

for specimens ym rl cati siaxial sile stress condition ‘ ong. | 66,3 ) | 10,300,000 


vithin the forgings a ll as for botl fractul or much sive ong. | 600 | 500 000 


00.000 


Yi Bree. hand forgings of 


longitudinal and transvers¢ i! rai or bend gs] ‘ 


unpre € , wolil 0 O00 
lensile and bend test . 
2014-T6 
Pensale ong 0 | 10.600. 000 


from 12 x 12 x 24 in. hand forgings ter ( rengt low clongation 1 Compressive ong 19,70 10, 600, 000 


n the T6 condition 


of 7075 and 2014 aluminum ) CI im ses WI imcrea ] Tensile 600. 000 


(‘ompre 7 ” | 10.600_000 





lead to the following conclusions 
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Plastics for high-impact applications 
Mechanical, electrical and optical properties 


Cost data for 28 compositions 


HOW TO CHOOSE 


TOUGH, RIGID 


THERMOPLASTICS 


R. K. MULTER and H. H. IRVIN 


Marbon Chemical Divis Borg-Warner ¢ 


Impact strength and tensile elongation 
considerations in high-impact plastic de 


Stiffness indicates resistance to deflection 








Hardness in thermoplastics is used to indicate resist 


ance to surtace marking. A t t R 
t \ \ t I 


tact I lammability ratings 


Tensile strength has surprisingly little utility in 
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ft \I 
} ; ' { hinge techr 
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perience rather than a test metl I} fect B 
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Characteristics of Tough, Rigid Thermoplastics 
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butadiene-styrene copolymer 


butadiene-styrene rubber-resin blends 


Cellulose acetate 

Cellulose acetate butyrate 
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Dielectric 
Constant 


Dielectric 
Strength 


Volume 


Resistivity 


Moisture 
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Optical 
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Over 0.010 


Under 3 


400 to 600 


Over 600 
Under 400 


Over 10” 


Under 10” 


Under 0.1 


0.1 to 0.4 


Over 0.4 


Colorless, 


transparent 


Colored or 
translucent 
Under 1.5 
1.5 to 3.0 
3.0 to 9.0 
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RANDOM MOTION 


Characteristics of random motion; an electrical 


analogy and 


methods of calculation: response of systems to random motion; 


simulation of environment and prediction of component reliability. 


G. B. BOOTH 


Chief Project Engineer, MB Manufacturing 


RANDOM MOTION is a common 

in the field of technology 

to simplify random distur 

the obvious sinusoida 

vielded useful results and theref 
for reliability design criteria. But 


craft and machinery has increased the frequen 
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instantaneous 


such as sinusoidal, is determined completely by motion in 

past. ‘This is not true for random motion. A knowl 
edge of the past history of random motion is adequate 
to predict the relative probability of occurrence of variou 
accelerations, but insufficient to predict the precise magni 


tude at a specific instant. 


Random motions are not erratic in the common sense, 
but follow a very definite law. These the 
result of a very large number of events occurring by chance 
In the 
independent actions of the gas molecules in the exhaust 
ind around the effect of such 
ictions is a motion that has specific characteristics and 
may be described by a normal probability law 


motions are 


a missile or automobile engine they are caused by 


structure Cumulative 
Occurrence 
of certain types of motions is highly probable—and occu 
improbable As 


three 


rence 
little 


motion 


ot others VCcTyY 
that 


occur, 


in example, there is 


chance omplete cycles of a 


sinusoidal 
but a very high probability that the 
its direction 

of all 
ind may be identically described 
But the intervals between pulses not at 
an acceleration-time 
the 
slowly 


will 
: 1] . 
iotion will reverse 


Magnitude 


governed by the same law 


characteristics random motions are 


ire ill similar and 
may vary from one 


looks like 


] 
celeration-time 


extreme in which 


curve inother in which 


like 1 ot 


ragged grass to 


looks 


ac 


Curve sine Wave 


changing amplitude 


l'ypical motion which may 


occur in a random environ- 


ment is shown in Fig. 1, in which instantaneous accelera 
tion is plotted against time. Both the magnitude of the 
ks and the time between 
irregularly 


most of the 


peaks period of zero acceleration 


varies Acceleration is at a relatively low level 


time, and only rarely reaches high peaks 


acceleration 











Time 


Fig. 1 
random 


Acceleration-time curve of typical 
motion. Both the magnitude of 
the acceleration peaks and period of time 
between 
larly. 


vero acceleration varies irregu 


Acceleration 


Although this motion appears completely erratic, its long 
term or average characteristics can be precisely stated. Thi 
motion, and the sound which usually accompanies it, ha 
OF NOIs¢ 


the characteristic but it is a refined, high qualit 


ty pe of noise 


Acceleration Density 


The in Fig. 1 is describe 


random motion because the acceleration at any instant 


However, it 


curve in inconvemient way to 


stated by a simple function 
that 
can be described by an infinite series of over-lapping sinu 


cannot De 


can be shown mathematically inv random motion 


soidal curves, each curve cycling at its own frequency and 
[his 
new property of vibratory motion ¢ illed the “acceleration 
pl ture of 


motion when plotted as a function of 


: ] 
implitude as shown in Fig ipproach leads to a 


I 


densitv’” which gives a more concis¢ random 


frequen 
Fig. 3 


Ihe equation for the acceleration density is 


Limit 


Bb? O 


a 
B 


he square o! 


trequency in 


W idth 


t 


measuring tl 


band 
directly by 


an acceleration-time 


squaring the instantaneous ac 


iverage or mean of quared value ind ther 


root of the average. | 


taking 


quare Cxalnpie, the rms ay 


but five 
Fo]] 


Acceleration density-frequency curves are now being 
used throughout the guided missile program to predict the 
reliability of a component subjected to random motion. 
Since damage is primarily caused by the magnitude of th 
the I the 


resonances of the component, the probability of damage 


ign 


icceleration density in frequency bands 


near 





Fig. 2—Random motion (line in color) 
can be considered an infinite 
of overlapping sinusoidal curves, each 
with a different magnitude and frequency 


as series 
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teri 
illed 


leration den 


resistos 
l oss the r¢ 

Calculations for the rms acceleration of random motion 

are similar to that of sinusoidal motion—but for one differ- 


ence I ration usoidal motion 


Io measure random motion of an actual physical struc- 
ture, instrument tl rder shown in | } 


Acceleration density 
g*/cps 





Fig. 3 A more « pri al way of representing the 
random motion curve : an acceleration density 
frequency curve. Solid line represents the actual motion; dashed 


line a typical test specification 


Structure } Band 
or poss 
filter 


invironment 





B= fy- fy Reading a 


lig. 4—Basic instruments necessary to measure the acceleration 


density of a structure or environment which is moving randomly 


No 


The rms voltmeter 


r r 


B 


Decreasing the bandwidth of the bandpass filter decreases 


the voltmeter reading 


( 


+} 





Fig. 5—Probability of instantaneous 


accelerations 


occurring in random motion. For example 


O8 


per cent of the time acceleration peak will be 


within a,/a +1 


Fig. 6—Narrow band random 


motion 


The low 


and high frequencies are screened out from the 
resembling 


curve in Fig. 5 leaving a 


curve 


sinusoidal motion with a varying amplitude and 


phase. However, probability of occurrance of 


0.01 SECOND specific accelerations is approx 


It the bandwidth is reduced by successive tactors ot tour, 
the rms random acceleration will drop by factors of ap- 
proximately two This relationship becom nore exa 
is the bandwidth is reduced and. for narrow bandwidths 
the square of an rms random acceleration 1: yortion 
to the bandwidth, or a’ « B As B decreases, the quantity 
”/B approaches a constant value call icceleration 
density G This result is expressec 

An acceleration density measured 
environment is shown by the solid linc 
most environments, the acceleration density 
stant, but a function of frequency In anv airframe both 
the level and the hape of the acceleration density spe 
trum vary from point to point within the structure 

Dashed line in Fig. 3 is a typical test specification. ‘Th« 
shape of this specification has been chosen because th« 
environment it represents is simple to reproduce in the 
laboratory and is a logical compromise between the man 
measured curves. An environment with a constant acceler 
ition density as a function of frequency is called a white 
or flat random motion spectrum and designated as G,. For 
i flat spectrum the limiting process ot Eq ] is unneces 
sary; the acceleration densit ndependent of bandwidtl 


ind the equation reduce 


la 


fut 
Knowing that the acceleration density is a function of culatec 1¢ probability of that 


frequency, the rms acceleration for a frequency band be o te bial me of muBindes of th 
tween f,, and f, can be calculated from the following equa 


fion 


Iq (2) defines the rms acceleration as the square root 
of the area under the solid curve in Fig 


cies f;, and fy. as indicated by the cross-hatched are As 


3 between frequen 


the bandwidth of the instrumentation is increased, the 

observed rms acceleration will continue » Increase 

the complete area under the a 

included ime, and 
For the white random vibration case, in which the accel example k 

eration density is independent of frequency over this fre of the band 

quency band, Fq (2) can be simplified to motion 

ibout the 


V BG ‘ band, but 


4 


‘ 


in units of g rms Chis simplification is commonly used The cun 


for random vibration testing t 


imately 





the 


Same 








Resp« nse 


Since it is at the acceleration peaks that damage occurs 
equating peaks caused by sinusoidal excitations to peaks 
caused by random excitations will cause similar failures 


Ty WIIH 


4 


Structure 





Fig Response of a single degree of freedom system to ¢ 
sinusoidal excitation. (A) schematic of the system; (B) magni 
fication of input motion. Peak magnification Q is related to the 


response t the svstem to random excitation 
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Frequency Frequency Cc) 
Fig 


of the 


Major components of simulate a random 


vibration 


a complex motion system to Curve (A) shows the characteristics 
Curve (B) result after an 


exciter equalizer is applied to the solid line in (A). Curve (C) shows the final compensation resulting from a peak-notch equalizer 


environment 


exciter before compensation; dashed line loaded, solid line with resonance shows the 


added to correct for (B) 
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Laboratory equipment required to perform this simula 
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CONSOK 
ition exciter 


amp lifi 


Other 
its flexibil 
( fri ind operator 
a displacement limiter t the vibration excite 
1 stops and jolting the specim 


m hitting mechanical s ll 
+} 
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a variable bandpass filter t 
tage; an rms voltmeter t 


bandwidth 


‘ 


rms magnitud 


accelerometers and cathode 


an oscilloscope t 


tage ra eration 


followers ti onvert motion to voltage 


ns; an amplitude 
| ring the vibration ex 


} 


protector to prevent s\ 


Selecting Test Equipment 


1 displacement rans 


f expected displacement 
to produce the 1 
expected rang 
ik 
random 1 


cements are 
veak displacement 
the rms values ( 
times the rms \ 


is become standard 


il to ¢ 
eleration den 


times the 


nsity spectrum 


iDration exciter 
ment of the vil 


omputed 


Selection of an amplifier is determined by the random 


force to be produced and the characteristics of the particu 


lar vibration exciter used to produce this force 


Amplifier-Exciter Requirements 


Table I 


Exciter Amplifier 


RMS 
Random Forc« 


840 


7000 





g assembi 
acceleration 
: ompensates both for the gradual 
vithin the moving cll t I ; in the low cy regicn and the sharp peak 


B This 3 


in the equalizer in exact recipro 


the table moves in f 1 t gl uel region as shown in 


ction of the unloaded 
nonresonant mass 
jused by a pe ik-notch equalizer which 
both amplitude and phase variations, not 
but also over the full 


ration his complete compensa 


it of resonance 


he peak-notch equalizer 
of the modification to the vibration 


101 ius D' 1 resonance in the 


resonances, not 
of Peak-Notch 


th it the II 





Lightweight Nut Design Based on High Strength Material 


W. GRIMM. KAYNAR CO., SAN DIEGO, CALIF 


obtained 
s vhi h 
ng nut 
element 
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unding 


W idth 





UL 


Fig. 1—Equipment used to determine sensory per: 


ing standard, unaffected by damping produced | 


ouch and Vibration 


Maximum and average fingertip 


. * e 
Sensitivity and hand sensitivities to a vibrating 


mass are determined and plotted as 


a function of frequency and ampli 
R. J. FIBIKAR 


Development Engineer, Balancing Machine Divis tude of the oscillation 


PERMISSIBLE VIBRATION AMI 

for various pieces 

crally established on th 

ity of components I 
ind supporting housing to withstand 
additional loading imposed by 
tion; loading effect 

may have on associated 

ultimate installation; 

or initiation level 


+ 


ind handling 


2 equipic n 


t rn} 
ll Pp! 
Each of these effects 


must be recognized and their rela 


it home o1 


importance determined 
, 


lishing a vibration toler I 
given piece of equipment. Ihe max 
mum vibration amplitude that can be 


tolerated must be dete d ind 
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Fig. 3—Hand grip type of vibration 
contact similar to that found in mixers 
and other portable power tools was 
simulated by mounting a hand grip 
on the electro-magnetic exciter 


48000 





Average sensory 
percepfion /eve/ 
for finger tips 


inch 


of an 





onths 


vibration in mill 


sinusoidal 


Moximum finger tip 


sensitivity noted 





Amplitude of 


1 


ld at which vi 
given indivi 


re extremel\ 
Vibration sens« 








60 80 100 150 200 300400 600 800 i000 
Frequency 


Fig. 2—Vibration amplitude perception level of the finger tips. Vibration is 
sensed in a manner similar to that used when “feeling” an object for vibration 


The path of motion of the vibrating block is along a line parallel to the arm long with the eff 
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Fig. 1—Chromized case at large magnification, 


Fig. 3—Corrosion resistance of iron castings exposed 
atmosphere for same length of time. Left: untreate 
chromized 
. 
* 
¢ Bose 
. etal he 
. 2 


showing continuity between base metal and 
case. Base metal: SAE 1010 


Fig. 2—Formability of ductile case 


j fr 


casing, right, crimpe« after 


Chromizing for Resistance to 


DANIEL E. LEHANE, Manager of Sa } The Ductile ( 
RICHARD L. WACHTELL, Tech: rect \\ 


Chromalloy ¢ t 


(CCHROMIZIN( 
rous and some non 
Comme! 
the pa k 


} 
powde Tet 


including 1 
urface por 
lurgy techn 
om pounds 
metallic chi 

or react with the clem 

is either a ductile o1 vard « ! rally bonded } I 1 n 1a yn 
base metal, havin haracte ti hicl epel reel ever rming operat 


the composition 
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Typical Applications of the Ductile Case 





Materia! Form in which Parts are 
Supplied 


SAE 1010 0.030 1 all tubing for Oxidation resistance a Tubes have to be 
ele ‘ casing 1200 to 1400 F. Ductilits and steel stamped 
of case and core name and 


bers fter 


Oxidaticn resistance 
good thermal conduct 


Resistance t gas flame t Deey case btainable 
1400-1500 F ntermittent mild pr cessing 
operation with rapid he Cannot be forme 
ng and cooling cycles chromizing 


Corrosion  resistanc« 1 Case does n f 
humid atmosphere with magnet ropertic 


Oxidation resistance t Low machining cost 
scaling up to 1000 F ro resistance 


presence 


Impr i 
to eliminate 
n the field 


Corrosion and Wear 


How gaseous diffusion of Chromium produces either ductile or hard surfaces on steel parts 


Influence of base metal on the characteristics of the case, and typical applications 


The Hard Case 











Some Applications of the 


Material Parts 


Form in which 
are Supplied 


SAE 1018 


carburized 


de ¢ p 


Upset parts 


AISI 4340 Forgings for aircraft a 


cessory 


Sintered iron pow 
der, deep carbu 
rized 


Molded powder metal 
sprockets for driving chain 
saw 

SAE 52100 Wire forming tool 
chined from bar stock 


ma 


1.2% C steel Cutters with multiple cut 


ting edges for leather 


A-2 Tool steel Wiping dies for automobile 


trim 


Cast 


equipment 


Grey Iron for kitchen 


parts 


Hard Case 





Prop rties Needed 


Superior wear resistance in 
contact with abrasive 
terial 


ma 


Operate at 900 F and over, 
are exposed to all types of 
outdoor atmosph«e re 


Resistance to abrasion on 
chain saws operating in 
sandy conditions 


Metal to 
ing contact 


metal wear, slid 


Extended cutter life be 
tween grinds 


Resistance to wear and 
galling in contact with 
straight Cr-stainless steel 


Rust in humid 
atmosphere and in contact 
with detergents 


resistance 


eliminates need 


ventional hardening 


has t 
ntained through 
ng and in the 
wear Parts 
ated for fatigue 


n resistance 
be ma 
thermal 
face ol 
heat tre 
strength 


1 
cycl 
some 


ar¢ 


toughened re 
failures 


Steel cx i at treate 
fter chromizing without 
hard cast 


afte 
damage t 


Cutters can be sharpened 
by careful grinding on one 
face adjacent to the edge, 
m opposite 


preserving Case 


hardened dir 
ectly from chromizing heat 
distortion 


toois 


eliminating 


bright finist 


ning 


Large cost com 


pared t 


savings 
stainless steel 


castings 





Applications Using Special Alloys and Nonmetallic Base Materials 





Form in which Parts 


are Supplied 


Material 


AISI 4130 Telescoping tubes for air 


craft engine control 
Type 321 stainless Aircraft 
steel 


Machined pins 


accessory 


HS21 and Stellite Precision castings for 


31 special turbine 


Molybdenum and 
Tungsten 


Flat 
parts. 
for vacuum 
facturing 


strip or machined 
Brazing mandrels 
tube manu 


Pins for spark plug elec 


trodes 


High nickel alloy 


Graphite Machined components 


Presintered, machined and 


final sintered 


Titanium carbide 
base cermet 


Properties Needed 


Resistance 


1000 F 


Eliminate galling at 
vated temperature in 
rotation 


Erosion resistance at high 
temperature without sacri 
ficing high temperaturs« 
strength 


Oxidation resistance with 
danger of peeling in 
numerous heat 
Must attack 
braze metal 


out 
cycles 


resist by 


Resistance to by 
combustion gases and ele¢ 
tric spark 


erosion 


Improved oxidation resist 
ance 

Improved oxidati 
wear 


ina 


resistance 





to ») btained, indi 


? - 
is almost as 


numbers u 
’ 
i 


hard emented 
hardness is teri the carbide 
tional heat treatmer 


\s the 


on 


lla 


chai 1¢ 


with 


' 


out of the ch 


Lhe p 


; 
ondition 
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innealed 


the heat 


Maintains 
curacy 


limensional ac 


Austenitic stainless steel is 
used for its high temper 
ature strength and sta 


bility 


respond ti 
hardening 


Some alloys 
precipitation 


after chromizing 


Chromized 


forms good glass to 


molybdenum 
metal 


seais 


Th n h ard 
formed 

Chromizing may make the 
f{N 


n place 


and 


and high alloys) fe 


Impr 


treat 


ver he 


Re plac c 


Improvement 
treated 4340 


stainless steel 


SAE 52100 bar stock 
Improvement over plain 
iron powder sinterings 


Impr 


ened tool 


18-4-1 high spe« 


Heat 


bronze 


treate 


Cast stainless st 


other mater 
met 


success 


fully requirements 
No other material success 


met nts 


requireme 


Chromi 


sten and n 


Improvem 
ite not chromized 


of iron binder 
asible 


use 





Fig. 4—Wear of wiping dies used to form type 430 stainless steel. Left 
aluminum bronze after 3000 


pieces. Right: tool steel with hard j 
case after 100,000 pieces 


chromiuzec 


which the 
service func- 
lered and 
$ required, 


m the 


Fig. 5—Wear of high carbon steel sprockets ms 
after exposure to same abrasive condition f 
untreated Right: chromized 


EDITOR’S NOTE—The process described in this article was Table I 


leveloped in England, where it has been in commercial 
for about ten years 


Effect of Heat Cycling on Weight Change 


use ——EEE - 


Introduced in the United States about five 
years ago, it has now been in production for about three years 
Iwo other chromizing processes have also been developed, one 


in Germany, one in France. They differ from the one described 


in this article in that the carrier gas is formed outside of 


furnace and piped in. Flow control of the gas is critical, and 


operation is more complex, making the processes more ex 400 | 300 to 1600 F 
pe nsive 4 , F 
‘ 400 On ¢ 600 
Work is now in progress to adapt the British process to pro 
duce nickel diffusion 





Other processes for production of surfaces with special 
properties have been reported in Product Engineering in recent 
issues. “Flame Plating for Wear Resistance,” September 1956 
page 202, describes a process in which hard surfaces are pro Other 
duced by detonation deposition of special materials on the parts Design Digest Issue, page C2. Another 
Developments in Sprayed Metal Coatings,” Jume 1956 page same issue, “High Temperature ¢ 
194, reports latest designs of powder spray guns and discusses 
the fusing properties of aHoys sprayed by this 
Alloy Plating,” September 1955 


articles include “Hard Chromium Plated Parts 


article on page ( 
oatings for Metals 

data on diffusion, refractory and | 
equipment Nickel and Chromium 


page 136, describes plating 1955 Design Digest Issue 
procedures for electrodeposition of some 


of plated parts 


W emissivity coatin 


Flectroplates for Aluminun 


> 


page ¢ 
alloys and properties Protection of surfaces by dipped 
rt 


1 
overed by an article in 
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Unusual Applications of 


Housing Housing 
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FIG i—BALL-BEARING SLIDES 


Six miniature bearings accurately sup 





port a potentiomete aft to give low 








friction linear moti Three bearin 
are located in each end 120 deg 


radially apart to assure alignment and 





freedom from binding 


~ Bearings 





Fig | 


FIG. 2—CAM-FOLLOWER ROLLER Index 
pawl on a frequency selector switch uses bear 
ing for a roller. Bearing is spring loaded against 
cam and extends life of unit by reducing cam 
wear. This also retains original accuracy in 


stroke of pawl arm 





FIG. 3—SEAT FOR PIVOTS. Pivot-type bear 
ings reduce friction in linkages especially 
uo pives when manually operated such as in pantograph 
bearings ” ow ing mechanisms. Minimum backlash and maxi 
back-to-back _ afta: mum accuracy are obtained by adjusting the 





threaded pivot cones. Mechanism is used to 


support diamond stylus that scribes lines on 








gunnary telescopes 






































Threaded 


FIG. 4—SHOCK-ABSORBING PIVOT POINT aeniaiates 
Bearing with spherical seat resting on spring acts as a 
pivot point and also absorbs mild shock loads. Used on 
a recording potentiometer that is temperature con 
trolled. Spring applies uniform load over short dis 


tances and gives uniform sensitivity to the heat-sensing 





element 


Fig.4 
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R. H. CARTER 


iniature Bearings 











FIG 5—PRECIS!I LINEAR ADJUST 
MENTS obtained by rotating the eccentric 
shaft thus shifting location of bearing. Bear 














ing has special-contoured outer race with 








standard inner race. Application: lens with 


grids for an aerial survey camera 





Thrust bearing 


Flonged 
Threaded me 
bearing 

collar 

FIG. 6—SUPPORT FOR CANTILEVERED 
5 4 SHAFT obtained with combination of thrust 
4 _ 
a and flange 1 bearings Stepped collar provide s 
seat for thrust bearing on the shaft but does 
not imterfere with stationary race of thrust 


bearing when shaft is rotating 























requirements reduced by having both input 





and output shafts at same end of unit. Out 





¥ 
put shaft is a cylinder with ring gears at each 


FIG. 7—GEAR-REDUCTION UNIT. Space SS 





end. Cylinder rides in miniature ring bear 


ings that have relative large inside diameters |-*-§---| 
in comparison to the outside diameter | 
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Outer bearing 


/nner bearing FiG. 8—BEARINGS USED AS GEARS 
Manually operated tachometer must take 

to 6000 R.P.M A 10-to-! 

m was obtained by having 

bearings function both as bearings 

as a planetary gear system. Input 

rotates the inner race of the inner 

bearings, causing the output shaft « 

rotate between inner and outer bearings 
Bearings are preloaded to prevent slip 


age between races and balls. Outer hous 


— — ad ing is held stationary. Pitch diameters 
nder, , 
cylinde and ball sizes must be carefully calcu 


—_ g ist Stationary housing lated to get correct speed reduction 
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Stage Second Stage 
of Constomt Rote of Creep 


+ —-Creep ~ -- . = 





Elongation (creep strain) 





Low Stress 





Lower jig 
frome 














0 } insulation 
Time \ 





Fig. 1—Creep-time curves. Creep specimen 
is a standard annealed carbon steel rod 


Fig. 2—Test set-up. Method of taking creep easure 








ments of helical wire springs while in furnace 





High Temperature Cree 
of Coil Springs 


C. T. EAKIN 
Materials Engineering Dept., 
Westinghouse Electric Corporation 


, Music wire and Type 304 steel tested for creep at 20 C, 150 C 
CREEP IS DEFINED as a gradual deform d 

oO oO rials i . re ti ) e Y , 
- : : material “ the di anaes and 250 C. Test method, creep-time and creep-stress 
ipphed stress, usua wer a long pe 


riod of time and at elevated tempera relationships. Data indicates that curves can be extroplated 


tur It is the subject of intensi 
study and investigation primarily be for higher values when plotted on logarithmetic coordinates. 


ise of the continuing increase in op 


crating temperature n many field 
(he problem is approached experi 


mentally by applying tensile stress of — stress Helical 


uniform distribution and constant differ considerably fh 


} 


magnitude to a standardized specimen _ diamet¢ ind definite gage length t ind complex stre 


for the required period of time. Creep specimen. In contrast to the pu hese 


] ] . . } . . )] 
is recorded as a progressive increase in tension and approximately rife 1€ numerica 


\ 


gage length of the specimen with in stress distribution in rd cret Iso require the 
crements of time specimens, stress in a heli rin r comparison 
l'ensile specimens are usually heat _ is mainly torsion and vari« rom aj nealed carbon steel te: 


} > | 
treated for structural stabilization at proximately zero at the center ire used, 
the approximate temperature of the wire to a maximum at the surface stages, Fig 


test or service. In most instances, this Stabilization treatment f prin initial, second 


treatment ipproaches 1 soft anneal must be held to much | mpel highly stre 


’ lal 
leaving the material free from residual tures and results merely in the reli OS, is characterizec 
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parent creep-time rel 

what compli ited by effe 

parent at higher 

tress¢ The first 

these curves are 

those for the higher mperatu 
sses. but proximate 
3000 hours ¢ te ing. cré 

proceeds negatively 

Finally, before the 

it 7000 hours, th 

zero creep rat 

I'he 
non with = strai 
dominant 


trend t 


titional or m¢ 


in unstable 


The 
creep 1 
appli itions can ¢ 
6. For the higher temperatures 
tresses, the p tion f th Irve 
the econd stage i nat 
exhibit a downward 
proaching but not 
rate, as distinguishe¢ 
line relationship f 
egment, | 


nen Curve 
ince DeCcaUse 


linear extrapol 
periods of ti 


f the test 
7. At 


that of Type 304 
les springs 
preliminary 


show 


tests 


Creep-Stress Relations 
l‘ension tests establish that 
ipproximately an « 
’ stress ls 
1 sot 
elationship exis 
inches 


plotted Fi 


ion springs, total creep in 
the end of 7000 hour 
5, on logarithmic 
upproximately straight line 
that the nature of th 
exponential 


relationship 


ISS 
































Fig. 4—Total creep 


Results of tests of Type 


Time, hr x 1.000 


against time, (A) for 20 ¢ (B) for 


304 stainless steel helical coil springs 


able I—Creep Test Springs 





coordinates The 


indicates 





Composition 


Carbon, per cent 
Chromium, per ce 
Nickel per cent 


Design Data 


Wire dia., in 
Mean spring dia 
Free height, in 
Total turns 
Active turns 


Type 304 
Stainless 


STRUCTURAL PROPERTIES 


Proportional limit 
Johnsons Elastic Lin 
Yield Strength 


0.1 per cent offset, 
0.2 per cent offset, 


Tensile Strength, psi 
Elongation in 8 in., 
Hardness, RC 


ps 172 


ut, ps 224 


per cent 


> 
>t 


psi 261 
psi K 286 
331 


54 


000 


900 


500 
500 
000 
0 


55 
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Stress 
80,000 psi ~. 


40,000 


20,000 


Creepinper cent of elastic deflection 











2900 


DQ 


big Creep expressed as a 
percentage of elastic deflec 
t10n against time (A) tor 
music wire at 150 C; (B) for 
Type 304 steel 


250 ¢ Logarithmic plot at 


at 150 and 


higher temperatures at 
stresses illustrates the linear 
nature of the curves permit 
ting extrapolation over in 
eased periods of time for 


to elastic detlection 





ed for wire diameter up to that of 
the test springs. Since wire strength 
is inversely, but not linearly, propo 
tional to diameter a safety factor must 


be used for larger dia I Addi 
tional investigation is 1 led d 


] 


é 


termine the require 


EDITOR’S NOTE—Product Engineering 
and the Design Digest Issue have pre 


of elastic deflection 


sented other articles on spring and spring 
material testing useful in working with 


cent 


spring problems. 

Numerous methods for testing springs 
are outlined in “17 Ways of Testing 
Springs,” by C. J. McClintock, February 
1956 page 174. The author illustrates test 


per 


reep 


set-ups for evaluating springs of various 
types 

Materials used in springs are evaluated 
in “Fatigue Characteristics of Spring Ma 
terials,” by F. P. Zimmerli and W. P 
Wood, 1956 Design Digest Issue, page 


* 30,000 psi 


20,000 psi 


Stress 
80,000 psi 


=“ 


60,000 ps 








F10. Properties of various materials used 
in springs are compared at different loads 
and temperatures 





For other articles summarizing proper 








ties of spring materials, see also the Edi 
tor’s Note on page 194, August 1956 





Colored Finishes for Copper 


COPPER IS THE ¢ 

natural color; all 

Also, natural fini 

in unusual range of attract 

itself or through mechani 
An 8-page special insert 

ssue will discuss and ill 

the effect of alloy 

produced surface 

research engineer 

will include spc 


surface treatment 
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yt] 
obtained 
7 
and dark 
specine 
pe nca 


embossing 


mpositions I ior m 


by different methods 
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lable | Properties of Protective Metal Coatings for Aluminum and Copper 





Resist Rela Max 
Coating or ivity tive Opera 
Base Metal Microhms Hard ting 

per cm ness Temp, F 


ELECTROPLATED 


HOT DIP 
1-Lead 


UNCOATED METAL 








Meta Coatings ta 


for Electrical Connections 


Protective metal platings and coatings for aluminum and copper electrical 


contact surfaces; required coating properties, and evaluation of metals used 


HOWARD B. 


Gi 
Executive Engit rt 


3SON, 


I s& B 


TYPES OF COATINGS 





— 


Copper connectors aged 
1000} 168hrs, 2OOF 


Unplated 


Contact Resistance, microhms 


ver piated 


coaungs on contact resistance Tin is softer 
plating than silver and produces lower contact resistance than 
silver at f ymtact pressures. At higher contact pressures 


f silver is effective in reducing resistance 


Tin plated 
Fig. 1—Effectiveness silver and tin plating in preventing 
formation of high-resistance oxide films. Contact resistance of 
2 | bare copper and aluminum is shown when samples were cleaned 
300 400 600 1000 ~ 300 10 ind then after aging } platings were used, low conta 


resistance of both mater l \ s retained despite aging 


ntact Pressure, psi 


tion of zinc film te \pplication 
f copper 1s clectrodeposi 

form the base for application « he individual coating plat 
evaluated her é 

directly to the su t t 


Coating Properties 
lor metal coatings t xhibit bett 


Appearance 
ind other properties than cither ba 


; 


certain characteristic ire quired Cost 
Resistance to Oxidation. ‘Th: 

forming high-resistan 

or higher. Films whi 

or penetrated under | 
Coating Hardness 

flow under relativelh 

greater contact area 

metal on which the coat 
Contact Resistance. 

tricitcal contact resistan 


urtacc¢ 
lumi 
resistance should remai film 
itmospheres 


Compatibility. “Th ompari 


base metals an other ubijected 


coating should not react 


either dry or moist atmospheres testing 


deter 
The 


same as 


be effected by various types of grease-bas« 
compounds which are frequently used t 
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joints from oxygen or moisture penetrat 
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Effect of Plating Thickness and Aging on Contact Resistance 


able Il 





Resistance at 6000 ps 
Coating Plating Aging Time and Exp 
Base Meta Thickness 


100 hr 
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Table I—Steps Required for Preparation of If Aqueous Base Type is Replacing Another Type of Fire 


. " , , Resistant Fluid—Note These Further Precautions 
Hydraulic System When Changing to Aqueous 

| - - i. After careful draining, fill machine with a warm water solu 
sase Fire-Resistant Fluid tion (100-1) of flushing concentrate recommended by the 


supplier 





Set pressure control valve at 50-75 psi 
Cycle machine tor 20 min 


Drain and wipe clean 
1. Completely drain system of previous fluid 
Clean intake strainers and reinstall 
Reservoir 
Reset pressure control valve to normal setting 
Accumulator 
Check pump for previous wear 
Coolers 


Lines , : , 
If Phosphate Base Fluid is Re placing Hydraulic Ou 
Cylinders 


> Dd i fil k All residual petroleum oil must be thoroughly removed; other 
isconmect and remove filters an intake pip (rs I 

. © pipe strainers wise it will be dissolved in the ester and lower the fire 

Wipe reservoir dry with lint-free rags. If there is paint on resistance 

inside surface, remove by commercial paint remover or hot 


1. Drain system as specified 
caustic 


> 


2. Clean reservoirs as specified 
Reconnect system; clean and reinstall intake strainers 


< Blow lines clear with dry low-pressure air 
5. If petroleum oil was previously used 

Pump bodies and large valve bodies should be fF ened and 
(a) Fill machine with light hydraulic 
swabbed dry by hand 
(b) Operate machine for 20 min 
If bladder-type accumulators are used replace bladders 
(c) Pump out sump; drain all accumulat 


with butyl rubber type 

cylinders and coolers " 

All low points m piping system must be pened and 

(d) Wipe reservoir clean lrained 

, 

Fill with fire-resistant fluid—including accumulator All filters and strainers must be removed and cleaned 
Install filter All paint must be removed from internal surfaces 

8. Cycle machine for 10 min Replace leaking seals; install special dynamic seals if type 

Check reservoir level; if low, fill to level now used is affected by fluid 

10. Check all piping for leaks, and tighten if necessary 10. Reassemble and connect components 


11. Attach “Caution” tag to the fill pipe 11. Fill system with phosphate ester fluid 





Changing Over to Fire-Safe 


Satisfactory operation of fire-resistant fluids is dependent on careful 
system preparation. Here are detailed change-over recommendations on system 


cleanliness, filtration, pump design and flow characteristics. 


INCREASING APPLICATION OF FIRE RI equipment prior » chan \ Paint Remov 


mechanical deficiencies 


SISTANT FLUIDS in hydraulic systems 
has resulted in a better understand uch as inadequate pum] 
ing of their service characteristics a1 Certain precautions 
the preparations required in both aqueous and resistant f 
change-over from a petroleum o lable | lud 

Problems can generally b 

two causes: incomplete prepat mm h f fluid 


I 
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DO NOT REMOVE! 


Receiver: This packet contains im- 
portant INSTALLATION’ IN- 
STRUCTIONS for use of Houghto- 
Safe fire-resistant hydraulic fluid. 





Contents: 


(1) TAG to be attached to fill-pipe. 
(2) CARD to be posted near machine. 
(3) INSTRUCTION SHEET for maintenance men. 


E. F. HOUGHTON & CO. 
PHILADE 
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Fig. 3—Fill procedure and tags enclosed in an oil 
proof envelope supplied with a fire resistant fluid 
Caution tag is attached to reservoir and a make-up 
chart is printed on the reverse side of the instruc 


tion card 


EDITOR'S NOTI Previous articles pub 
lished in Product Engineering covered the 
characteristics of fire resistant fluids and 
the factors governing their choice for a 
particular installation 

Synthetic Hydraulic Fluids,” by J. § 
Ha ris, December 1954, is a detailed dis 
cussion of the physical characteristics of 
the synthetic fluids and how they are 
cetermined 

Designing for Fire Resistant Hydraulic 
Fluids,” by R. Q. Sharpe, August 1956, is 
a comparison of fire resistant fluids with 
quality petroleum oils on the basis of fire 
resistance, viscosity, oxidation, rust re 
sistance, foaming, and effect on sealing 


materials and paints 
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Damping Factor 





Calculations 





Supplementary remarks on the equations 


given in “Calculating Damping Factors for 








Dashpot Dampers” in the April 1956 issue 
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Table I lensile Properties of HK31 Alloy Sheet and Plate 


(Short-time exposure to temperature) 








mperature ] I ult Strength Yield Strength 


Temper deg F r cer p x 1000 psi < 1000 


Sheet, 0.040-0.250 in 


Plate, 0.250 in. and up 


Sheet 2024-T3 
Aluminum 





Failure occurred in: (W Weld; (HA Heat -: 


agnesium- Thorium Alloy 


A new light alloy with high modulus-to-weight ratio for use in the 500-700 F range. 


Mechanical properties, heat treatment, forming and welding technique, corrosion treatment. 


MATERIALS AVAILABLE f fram t t gnat HiK3] 
panel applic ition } 

range 500-700 | 
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ness against bu 


terial for a 


idvantage 


mM ind 


density 


alternatives 
steel alloys 
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nave good 
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UU) 





weight ro 


Strength 


Effect of ten 
modulus-weight 
structural alloys. For applica 
tions requiring stiffness, HK41 
T6 compares favorably with 
A-L1OAT titaniur } 17-7PH 
stainless steel re 


range 70-600 } 


lable Il—Effect of Elevated Temperature on Tensile Properties 


of HK31 Alloy Sheet 








1124 


Short-time _ tensile properties 





lable Il 
Strength-weight and modulus-weight 
ratios, in Fi | and spectivel 


how t idvantage of HK31-T¢ 











lent to A-L1OAT titanium and ap- 


proximating that of 17-7PH, TH1050 


1'6 has a modulus-weight ratio equiva 


} 


steel. In addition, low density per- 
mits thicker sections for the same 
weight, thereby increasing stiffness in 
1 given structure without weight 

ilty. 

Elevated temperature tensile fatigue 
characteristics of HK31 are shown in 
lable III for the H24 and T6 con 
ditions, both welded and unwelded 
Ihe indicated stresses are reasonablk 


S 


values for a service life of at least 
300,000 cycles at 400 F and above 

Short-time creep characteristics of 
HK31-T6 at elevated temperatures, 
Fig. 3, are valuable in such short 





Tensile stress, psi x 1000 
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service life application is mussile au 
frames, power plants and pump com 
ponents. Alloy deformation behavior 
it elevated temperature under loads of 
longer duration is shown in Table IV 

















Fig. 3—Short-time creep characteristics of 

HK31-T6 sheet at 400 F, 600 F and 800 | 

Specimens exposed to test temperature 

0.4 08 12 -O oq one hr prior to testing. Note change in 
Percent strain vertical scale for 800 F. 
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Fig. 4—Fuel control and pump 
mounting bracket for missile 
engine cast of HK31 magnesium 
alloy. As-received casting, 
though large, was dimensionally 
accurate 


Fig. 5—Typical missile frame 
and panel assembly showing 
riveted construction. Stiffening 
rings are of HK31 magnesium 
and 2024 aluminum alloy. Skin 


is HK31. 
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Heat Treatment Table I1]—Axial Fatigue Data for HK31-H24 Alloy 
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in sheet form requires a spe Test Temp Mean Max 
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oy HK31 must be heated Table IV Limitine ( reep Stresses of HK31 Alloy Sheet and Plate 
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formed at 400-500 I The minimu 
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The Reader le Boge 


or...How ABC Helps You Run The Magazine Business 


Readers who pay for magazines are always ripe for new ideas, new informa- 
tion, new trends and new technological developments. By giving or with- 


holding their subscription money, reader-customers vote for or against 
editors and publishers. Counting these “votes” is the important job of the 
Audit Bureau of Circulations — the watchdog of the publishing industry. 


YOU CAN TELL which magazines have fully-audited paid 
circulation when you see the ABC symbol on their 
cover or contents page. This is the symbol that stands 
for the Audit Bureau of Circulations, a cooperative 
organization that sets standards of good business con 
duct for its publisher members 


YOU'RE THE BOSS when you pay money for any maga 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, too, 
and their support helps earn the dollars needed to do 
a stronger, more useful editorial job for you 


ACCURATE FIGURES — ABOUT YOU are the heart of 
ABC’s job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member magazine 

and of the subscribers’ jobs, functions, and loca 
tions. These audits help editors to tailor the content 
of their magazine to your specific job interest 


/ 


YOU, THE SUBSCRIBER, WIN when you buy ABC maga 
zines, for this mark is your assurance that you are 
getting a publication tailored to your needs. McGraw 
Hill has been a charter member of ABC and has sup 
ported its aims continuously for over 40 years. And 
ABC, in turn, is responsible in many respects for th« 
high standard of business magazine publishing today 


McGRAW-HILL MAGAZINES 


McGRAW-HILL PUBLISHING COMPANY, INC 


330 WEST 


42nd STREET, NEW YORK 36, N. Y 
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Operation ot a free-piston engine 


i—Pistons are completing their travel outward and are about 
to bounce back. Intake and exhaust ports are open, and intake 
air is filling compressor cylinder 


2—Pistons travel inward pumping air from the compressor 


cylinder into the air box, trapping air in the combustion space 


Intake and exhaust ports are closed; air delivery valves are open 


3—Pistons are completing their inward travel. Fuel is injected 
into cylinder. This is combustion and the beginning of the 
power stroke. Intake and exhaust ports are still closed—air 
delivery valves are open 


i—End of power stroke, compressing air in bounce space, which 
return pistons for next cycle. Exhaust and intake ports are 
just opening to scavenge the cylinder. Exhaust gases escape to 
turbine, to develop usable power Air is being drawn into 
compressor cylinder. Already developed is General Motors’ pro 
totype XP-500 which is powered by a free piston engine, and 
will burn animal, vegetable, or mineral oils. A larger version 
of this engine will be installed in a Liberty ship in a govern 
ment experiment aimed at speeding up and finding some use for 
this World War II ship. See page 214 
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Closed Cycle Jet for 
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I 
WITHOUT A CARBURETOR AND AIR CLEANER, top of engine equipped with | 


electronic fuel injection unit has new profile The essential parts of the new system, ompre¢ ssing ¢ h imber 


called Electrojector, are the small, dark, vial-shape . ar : 
: ped injector units near the top of ndense and return 


the cylinder head, and the small transistorized control box at the lower left. With ld 
Viel t wo l in 
printed circuits, Bendix hopes to get the size of the box down to that of the present a a en : 


day voltage regulator. The unit requires no direct drive off the engine compressed 


212 Product Engineering 





| ondon \ 


Bonn, Germans 


Studebaker—About The Same_____ 


Studebaker for °57 





News From 
Bonn 
London— Nlag 


-_* 





TECHNICAL NEWS 


Liberty Ships 
Get New Lease 
On Life 


Government experiments to speed up 
its fleet of mothballed Liberty ships 
to keep pace with present day nation 
defense requirements ha hot past 
riginal expectations and is creating 

tir of interest in th shipping 


VW 


eld. Four experimental hips 


in operation by tl nd of th 


Biggest cause 
6600 shaft hp ra turbine engin 
that boosted a 10-knot Liberty to over 
1S knot world’s biggest 
ship to be | 

ind th 
outfitted with 
gas turbine, Ge 

iv it holds high 
operators initial 

mventional engi 


more ethcient; and 


in be reduced « 
yee igenee 7 ——a FIG. 1—A common sight on the high seas in World War II, the EC-2 Liberty ship 
5 ; (top) could be recognized at a distance, head-on, because its blunt bow made it 
war-built Liberty ship in the govern look like it was pushing the rest of the sea in front of it. Often called a “rust bucket. 
it needed a good following sea to make 11 knots with its 2500 hp triple-expansion 
illed ( steam engine. There are about 1500 of these World War II ships in the reserve fleet 
‘ upport t The new Liberty ship, John Sergeant, (bottom) is hardly recognizable with its new 
The bic Ar see Ne ed streamlined bow which added 25 ft. to its already 456 ft. length. A streamlined smoke 
: E stack replaces the old mushroom type. Big change is the 6,000 shp gas turbine which 

that the hip t too slow t replaced the original power plant, and gave a test-run speed of 18 knots 

meet today’s defense requirements. 


[hey can only make 10 knots. The 


Department of Defense ha 


minimum speed requirement ossible time. 


knots for supply ship puls machinery 


In 1954, the gov I begai ( ised in U 

$12 million dollar ntal befor All units 

gram 01 1 rt ( » burn low cost bunker 
ee what would necessa ( ib vhich costs about one-half as mucl of conversion po 
their speed the ( \ Diesel fuel normally bummed in The governme: 
Dual purpos the experim¢ is te ome of the new machiner four ships to private 


meet defense requirements and do lo compensate the ship r tl panies for at lea 
| ; rY ' , Y 
spade work for mod zing per icreased speed, three of the Liber how they work ou 
iting merchant { ; rely e to hips were given new hull en operating condition 
xe replaced in the next ten years ‘his consisted of removing an 82 f technicians will k« forman 


Four different types of high pov ection of the existing blunt nosed records of the ships wi results 


ered propulsion machinery wer ow and replacing it with mor wailable to the shipping industry 
lected to be installed in the experi reamlined 107 ft section: net i Right now, the governmen 

mental ships. All will increase the rease in length of the ship is 25 ft have plans to launch 
speed to 15 knots and range from One ship was left with the same conversion program 
existing steam turbines that the hull design, the idea being that a fleet 


maritime Commission has stockpiled national emergency might not allow Along with testi 
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engine is shown being 


throttle 


FIG. 2—The old triple-expansion 
removed from the 
be seen leading from top of engine (far right near small circular 
flange) to wheel at bottom. When installed in the ship, the 
connecting rods and eccentric rods are exposed as shown here 
superheat 


John Sergeant Engine shaft can 


Inlet steam pressure is 225 psi at about 450 I 


Engineering November, 195¢ 
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FIG. 3—A new 6,000 hp gas turbine is being lowered into the 


lohn Sergeant's engine room During the trials it 


18 knots 


ship Ss Sea 
Because of the 


reversible 


reached a speed ot over engine s 


propeller was 


This permitted control of the ship from the bridge 


design, it was decided that a pitch 
necessary 


without reversing the direction of the engine 
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FIG. 4—The S.S. Thomas Nelson had its engine replaced by two 3,000 shp diesel 
engines driving through a reduction gear. An 82.5 ft. section of the bow was 
removed to make way for the streamlined hull shown here The result was an 
increase in length of 25 feet. The old steam cargo handling equipment has been 
replaced by the electro-hydraulic type shown The cranes ride on tracks to give 
more freedom in cargo handling 
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NOVEMBER 13-14 
Sixth Transport Aircraft Hydraulic 
Conterence, | ‘ Hot 1) 


\l 


NOVEMBER 15-16 
National Association of Cor 
I ngineers Hot St | 


\I 


NOVEMBER 15-16 
Fenth Annual Meeting of the Op 
erations Research Soc America 


1] \ 


icty of 


ORSA 
()h 


( 
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NOVEMBER 25-30 


ASMI Annual 


Meeting 
N 5 Cit 


Qi 


NOVEMBER 26-30 


I'wenty-second National Exposition 
Mechanical 


engineer 
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of Power and 
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International Automation 
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1956 Eastern Joint Computer Con 
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DECEMBER 19-20 
Radio-Electronics Man 


Association Sy Mposiiin on 
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JANUARY 14-16, 1957 


3rd National Symposium on Relia 
bility Control in Elec 


Hotel Stat \\ 


and Quality 
tronics 
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JANUARY 16-18 
l3th Annual 


Conference of the 


National ‘Technical 
Society of Plastic 
Kngineers, [lot S t lef 


St. 


JANUARY 21-22 


Solar Furnace 
West 1H 


Symposium, 1] 





A MESSAGE TO AMERICAN INDUSTRY 


FIFTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Can Be Done 
About It? 


There is no easy or quick way to overcome the 
shortage of scientists and engineers that has 
become a threat to our national security and 
economic progress. The solution can come 
only through diligent efforts extending over sev- 
eral years to bring the supply of technically 
trained people into balance with our needs. 
Meanwhile, the pressure of the shortage can be re- 
lieved if industry, government and education make 
better use of the limited number of scientists and 
engineers now available 

Earlier editorials in this series have discussed the 
dimensions of the shortage of technical manpower, its 
meaning for our national security and our economi 
well-being and the causes of the shortage. This final 
editorial will survey some of the measures that can be 
taken to overcome the shortage. Most of the proposals 
presented here have been suggested elsewhere. But 
in combination they appear to offer the best hope 


of an answer to this serious national proble m, 


Soviet Methods Not For U. S. 


It is clear that no crash program, inspired by 
panic and designed indiscriminately to drive 
hordes of high school students into science and 
engineering, is suitable for the United States. 
Even il we adopted Soviet methods of channeling a 
large portion of our brightest young people into 
technical fields, it would be at least four years before 
results appeared in the volume of college graduates 
And such an approach would do no credit to the 
American way of life 

Any crash program, whether it involved totalitarian 
methods or simply overselling the advantages of tech- 
nical careers. would be objectionable for other rea- 
sons as well. It would jeopardize the quality of scienti- 
fic and engineering training. It would put many young 
people in fields where they have little aptitude and 
deny them to other fields for which they are better 
equipped. And, if carried too far, it might even result 
in the overcrowding that was feared prematurely a 
few years ago. 
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The most important problems for the long 
run, as the preceding editorial in this series 
indicated, are in the area of education. Any real 
solution must reduce the loss of talented high school 
graduates who do not continue their education for 
finane ial reasons OT bee ause ot lac k ot inte rest Also, 
it must improve the quality of high school prepara 
tion in science and mathematics and, above all. relieve 


the critical shortage of teachers 


Basic Needs in Education 


Substantial increases in salaries of teachers 
in most of the nation’s school systems are essen- 
tial if high school students are to receive ade- 
quate preparation for courses in science and 
engineering. Pay scales that have lagged behind 
rising living costs and salaries available in industry 
have placed great strain on even the most devoted 
teachers. There has been a sharp drop in the number 
of new graduates trained to teach science and math 
ematics, and of this smaller number many have de 
cided not to follow careers in teaching 

Raising teachers’ salaries to more realistic levels 
must be primarily the job of local school districts, 
aided by state governments. If, in face of rapid in 
creases in school enrollments, local and state resources 
prove insufficient, then federal aid will have to be con- 
sidered. Higher teachers’ salaries. however financed, 
inevitably mean higher taxes. But without appreciable 
improvement soon, the quality of our entire educa 
tional system is in danger. 

At the college level also, financial aid is needed t 
provide scholarships for promising students and to 
increase faculty salaries. (An earlier series of edi- 
torials dealt more fully with these problems, and busi- 
ness aid to higher educational institutions has been 
mounting at a gratifying rate.) 

But not all the educational problems related 
to the shortage of scientists and engineers can 
be solved with money. Science and mathematics 
have steadily been de-emphasized as more youngsters 
have gone to high school for terminal education rather 
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How business is helping 
to relieve the shortage of 
technical manpower 


Summary of a 
Survey by McGraw-Hill Correspondents 


Sponsoring summer study programs for high 
school teachers 
Arrangin 


cooperative work-and-study programs 


or students 
onsoring college fellowships and scholarships 


fineering 


nployees science and 


‘ ew develop 
ndustry 
gh school t rs for summer 

and part-time work 


old, but usable, laboratory equipment 


g school scien exhibits 


( ooper itil 


science ! 


sponsormng reg i 
Sending speakers and tran 

Opening plants for student t 

Analyzing jobs to relieve engineers and scientists 


The McGraw-Hill Department of Economics 
will be glad to hear of any other ways busi- 
ness is helping relieve the shortage. 











preparatior emphasis must 


nstructior 


it ail levels of education. Professor E. P 


Northrup of the Lniversity « o observes: “lr 
the past filty years there a revolutionary 
il n the ithematics. yet not a 
trace this change is to be found in the curricula 
ill but a handful of secondary schools throughout 
ntry Colleges and universities may have t 

d fetishes about light teaching loads and 

sme'l classes in order to make more eflicient use of 


their faculties 


What Industry Can Do 


Industry has the immediate problem of 
better utilization of available technical man- 
power and the long-range responsibility of 
helping increase our resources of trained peo- 
ple. Frantic recruiting practices and reckless 
bidding up of starting salaries—financed largely 
by government money for defense orders — are 
not the answer. There is need for earnest con- 
sideration of incentives for experienced scien- 
tists and engineers, who too often must look to 
sales or executive positions for adequate finan- 
cial recognition. 
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Industry in many instances could make more efh 
work 


to technicians, clerical personnel and even machines 


ent use of engineers and scientists by shifting 
One company found that 15% of the time of an en 
gineering design group was spent on routine jobs 
and that this valuable time co ild be saved by adding 
a technician and a clerical worker to the ¢ roup 
Other potential sources of technical manpowel 
could be tapped more extensively to relieve the short 
age Very lew womel have entered what has beer 
traditionally a man’s world. Negroes are only slowly 
gaining educational and employment opportunities 
in technical fields. And many experienced older met 


can still give useful service 


A Good Beginning 


Much is being accomplished already in efforts to 
attract more young people into scientific and en- 
gineering careers \ summary of some of the things 
business is doing is presented above. Other notable 
contributions are being made by such organizations 
as the professional engineering and scientific societies 
(especially through their manpower commissions 
the National Science Foundation, the National Re 
search Council. the National Education Associatior 
the National Merit S« holarship Foundation and the 
Thomas Alva Edison Foundation 

Results are beginning to appear in rising enroll 
ments in engineering schools and technical institutes 
Between 1951 and last year, according to McGraw 
Hills annual survey of technical institutes, enroll 
ments in these schools rose from 46,000 to a record 
67,000. Engineering enrollments rose in the same 
period trom 166,000 to 243,000. A risi tide of 
oraduates is already being made available to Ameri 
can industry 

This is a good beginning. But only with wider 
appreciation of the serious implications of the 
shortage of scientists and engineers and inten- 
sified efforts on the part of business, govern- 
ment and education to relieve the shortage can 
we hope to overcome this threat to our national 
security and economic well-being. 





j 
This is one »f} a series OF Cduloruiis p 


the VcGrau H if Department ol Econ 


help increase public knowledge an 
standing ¢ fir portant nationu lide devetopmel 
ot partu i r concer? to the business and pro 
fessional community served by our industrial 
and technicai public alions 

Permissior ts freely exe nded fo neu $ pape rs 
groups or indit iduals to quote or reprint all or 


parts o] the text 


Aeuctd Ueber 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 














Class C Relay Where Size 
Limits Relay Selection 


Class Z Relay For Maximum 
Timing With Reduced Size 


Type 45 Stepping Switch For 
Large Capacity Requirements 


Of all the dial telephones now in service throughout the 
world, over two-thirds operate on the principles which 
Automatic Electric originated and developed...In addition 
to its service to the telephone industry, Automatic Electric 
has for many years offered communication and electrical 
control equipment to all industry. 

P-A-X BUSINESS TELEPHONE SYSTEMS 

Company-owned inside telephone systems—entirely separate 
from the public telephones. P-A-X Systems are completely 
private, completely automatic—give you lightning-fast service 
24 hours a day—no matter how busy the city switchboard 
may be. Thousands in use, in organizations of all sizes. 
ELECTRICAL CONTROL COMPONENTS 

Built to the exacting standards of the telephone industry, 
Automatic Electric relays and switches are vital components 
of many electrical and electronic devices. Available in 

scores of basic types, each with numerous varieties of coil 
and contact combinations to meet any electrical control 
need. These Automatic Electric components are finding 
innumerable uses in industry. 

For further information on Automatic Electric’s P-A-X 
Business Telephone Systems or on Relays and Switches 

for Industrial Control, write: Automatic Electric Sales 
Corporation, 1033 W. Van Buren Street, Chicago 7, Illinois. 
In Canada: Automatic Electric Sales (Canada) Ltd., Toronto 16. 


Offices in Principal Cities. 


Visit Our Booth At The I.S.A 
Show in New York, Booth 1822 


AUTOMATIC <> 


7” ® s 
Originators of the dial telephone + Pioneers in automatic control 
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Designing Beams for Shock and Vibration 
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Skilled mechanic putting finishing touches to a National Torque 
Converter shaft assembly prior to its final installation in a hous- 
ing assembly, after which the unit will receive its final tests. 
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The National Torque Converter is a dependable 
“constant horsepower ” unit 


Simple design, rugged and durable . . . precision parts 
assembled by skilled, experienced mechanics. . . standard 
and special tests of parts, of sub-assemblies, and of 
completed torque converters 


That is why National Torque Converters provide uni- 
formly smooth transmission of power from engine or 
motor to the job or load. All the shock of quick starting 
and fast acceleration of the load is absorbed hydraulic- 
ally by the torque converter. This enables the engine 
to attain its optimum speed quickly and to deliver its 
full horsepower constantly . and without lugging 
or stalling. 

Result: Job or work cycles will be completed faster 


and your equipment will deliver more work per unit 


per operator per day . every day . with minimum 


maintenance . with extended service life. It can be 
truly called a “constant horsepower” device. 

Each National Torque Converter is a complete, 
integrated unit tailored to the application. And with a 
choice of 6 basic hydraulic circuit sizes, each with a 
range of input ratings, the National Torque Converter 
can be matched exactly to prime movers of 100 to 1000 
hp in a wide variety of industrial applications; construc- 
tion, excavating, drilling, earth-handling, logging, and 
mining equipment. 

Why not let a National Supply engineer study your 
power-transmission problems and tell you just how 
National Torque Converters can help you? Or send for 
a copy of our Bulletin No. 468. 


THE NATIONAL SUPPLY COMPANY 


INDUSTRIAL PRODUCTS DIVISION 


Two Gateway Center, Pittsburgh 22, Pa. 


Pace-setters in the progress of 


industrial power transmission 








PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Designing Beams for Shock and Vibration (continued from page 221) 


Nomograph for Determining Notural Frequency of Beams 


Beams 















































have 


an idea 
in your 


pocket? 


Then we have an idea you'll be 
happiest at Firestone... 

where ideas are most likely to see 
the light of day and breathe the air 
of suc Here, too, you'll 
discover benefits and attitudes 
inspire more ideas, more success. 


Ideas—and men with ideas — 
have kept Firestone at the top of 
the pioneers-in-progress list for 56 
years. Right now, we’re carrying 
forward the Army’s vital 
program for the ‘“‘Corporal,”’ 

first surface-to-surface ballistic 
guided missile. This includes 
development engineering, field 
test and service, and missile 

and component production. 





But the need for good men with 
good ideas grows... because 
Firestone plans to keep growing 
in this field. For instance, 

here are just a few specific 
needs — a few from a list too 
long to show in full: 

Compone nt Design 
Electronics Systems 
Mechanical Systems 

Flight Simulation 

Field Engine e? ing 

There’s a man at Firestone 

with ideas —good ideas — on your 
future. Why not write today? 


é 


GUIDED MISSILE DIVISION 


RESEARCH *® DEVELOPMENT* MANUFACTURE 


‘Find your Future at Fir 


WRITE: SCIENTIFIC STAFF D! 
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Volume of Spherical Segments 


RICHARD ANGELARI 


The W. L. Maxs ( 




















eee eee OTS 











PLUG-IN RELAY uses same base, contacts 


and coils for all convertible 
units in line. Made in No. 0 and No. 00 


sizes, rated at 10 and 15 amp 



































SILVER-CADMIUM CONTACTS are removed without tools, for mainte 


nance or when converting from normally open to normally closed arrange ARRANGEMENT OF PARTS 


and dimensions 
ment All contacts are visible at all times, 


even in service shown in this side view of relay remain the 
same for all models 


Plug-In Industrial Relays All Use Same Basic Parts 


} 
1 wu 


il 
base plate need be 
connections, if desired 
relay is idaptable to 
ment, operable with 


in parts. 
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ction or sorting points The read 


out is accomplished no matter how 


slow or fast the line is moving 
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ready for re-use 
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electric controls, pressure 
lays, beta gauges, ultrasonic detectors, 
detectors. No exact 


or coupling ratio need be prescribed 


magnetic 
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line drive shaft and the input shaft 
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tions may be ad | 1 processing 
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x conveyor line 
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inside back cover 





ta to intermittent ( g 
tion, thes« made with thre 
four, five 1X O ight 
tions with any » bore 


coml 


units are 
indexing 
ind key 
ynation in luding 
bearing mounting 

packaging, chemical 
irmature winding 


ning juton 


; 


1 dime 

wr heat-tr 
Genevamatic 

Ee llamac 


ited 
E-ngineerit 


Tampa, Fla 


For more information 
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designed to pulse at 
3000 times pel 
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... 1S specially trained to analyze 
your special fastener needs 


Continental Screw leads entire 
industry in production of special fasteners 


ontinental is the only screw manufacturer that 
3 requires every engineer to have specific experi- 
ence in the production of ground thread taps and 
gages. Continental knows that special training in this 
exacting field is necessary to give each job the skill 
and understanding it requires 
As a result of this specialized training, Continental 
produces more special fasteners than any company in 
the field. Over 6,500 different blueprints are turned 
out each week by Continental engineers. And the 
degree of accuracy is so great that Continental cold- 
forged fasteners are daily replacing expensive screw 
machine products, improving the product by in- 


Prodi 


creasing its strength while reducing its cost 

Why not put your special fastener needs in the most 
experienced hands. Continental’s specially trained 
engineers are always ready to analyze your particular 


fastener needs. Call Continental today 


You Can Always Count on Continental 


Continental Screw Co. 


Manufacturers of Holtite Fastenings 


New Bedford, Massachusetts, U.S.A. 
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cycles, shock and vibration, the pickup 
retain its calibration. In 


(100.000 


is said to 
ternal impedance ohm) is 
lower than that of piezoelectric-type 
devices used in similar work, The out 
put is described as high. If a 100 psi 
oscillating pressure is applied, for 
example, the open-circuit output will 
be approximately 35 v. With this high 
output 


device can be used with it, provid 


almost any type electroni 


ing proper impedance-matching _ is 
ichieved. Consolidated Electrodynam 
ics Corp., 300 N. Sierra Madre Villa, 
Pasadena, Calif 


For more information 
Circle 5, inside back cover 


Fasteners with 
Curved Tool Recesses 


lor screws, bolts, blind 


bolts, cowl 
fasteners and other turning types of 
1 slot 
and with 
A circular, 


blade is 


recess consists of 


both 
driving surfaces parallel 


fasteners, the 
undercut on sides 


or disc-shaped, driver used. 
These 


in full bearing thrust of the 


innovations are said to result 


driving 
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blade 


elimination of 


against the driving 
the 


which tends to force the blade out of 


Camming iction 
the slot, plus longer driving blad 
life 
Special sizes are available on requ¢ 

and all types and sizes are available in 
such materials as alloy steels, stainless 
steels, Ascolloy, A-286 and 
Pheoll Mfg. Co., 5708 Roosevelt 
Road, Chicago 50, III 


titanium 


For more information 


Circle 6, inside back cover 
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Solders Containing Indium 


Indium is said to make solder hard 
For more information 
Circle 8, inside back 
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rh 


Jerse. 


rotor connects 
For more information ate ¢ 
ports ) 

Circle 7 r 


inside back cover 
is rotated t 


unidirectio 


operati 


V apor Pressure 
Temperature Regulator 


motor, whose 
means of 
ingement. A 
\ self-actuated temperaturc 
tor provides control for installat 
where danger of overheating, p 
spoilage or equipment damag 
sible. Components includ 
powerful bellows actu 
nected by capillary tubil 
bull 
ator is mounted on top of a 
Lhe b 


slies the power for cont 
[ 


temperature-sensitive 


nected to the valve 


17 


valve opening in response to fi 
perature changes at the bull 

The bulb is placed in th 
other location where desired 


ature is to be maintained. ‘I] 
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In figuring 

production costs, 

a metal fabricator 

has the right to de- 

pend on good perform- 

ance with the product of 

the strip steel supplier of 

his choice. To insure the 

performance needed to provide 

the best end-product cost, it 

sometimes pays to buy restricted 
specification cold rolled strip steel. 
Although the initial cost might be some- 
what greater per ton of steel, many exam- 
ples can be cited to illustrate the economy in 
such a practice when end-product costs are facts 


and not estimates. 


Consider the case of the West Coast manufacturer 
who was purchasing coil stock (sold as cold rolled strip 
steel) for a forming operation where close gauge 
tolerance was not of greatest importance. (However, 
the drawing quality, because of chemistry, was 

not uniform and die costs and rejects were 
causing expensive down time and yield losses.) 
Switching to a CMP restricted specifica- 

tion strip, the manufacturer obtained a 

uniformity in coil after coil that 

eliminated these problems and pro- 


vided an end product cost much 


+ 


below his former cost even 


though his initial steel costs 


were higher. 


For a better finish, both 
on the product and on 
the cost records, it will 
pay you to check 

your requirements 


with CMP, 





Nea 
“ 5 


~ 






ae 





- 


better finish 





CMP 
RESTRICTED SPECIFICATION 
COLD ROLLED STRIP STEEL 


Processed to meet special gauge 


tolerances and provide special 
finishes and physical properties 
... solves many fabrication, cost 
and performance problems. 





CMP LOW CARBON 


WHERE YOu HIGH CARBON 
CAN GET Annealed or Tempered 
SPECIFIC SPECS. STAINLESS 
FOR ALLOY 
SPECIFIC JOBS ELECTRO ZINC COATED 


THe Co.io Mera. PRODUCTS co. 
GENERAL OFFICES: VOUNGOSTOWN 1. OHIO 
PLANTS: YOUNGETOWN. OHIO AN N NAPOLIG. INO 
SALES OFFICES ew vorn . ~ ’ > NOIANAPOUS 


cHr1cecO (OS a~NnGE.LEe ean 


CMP STRIP PROVIDES 
Increased production, reduced 
slow-downs, lower die costs, meets 
feed and speed requirements of 
automatic equipment and yields 
more finished parts per hundred 
pounds, 
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rated in the unit to provide dynami 
braking in order to stop the motor in 
1 position where the rotor and stato 
ports are in An addi 
tional bank of contacts is provided on 
the 


coincidence 


internal switch so that indication 
of the rotor position can be obtained 
lights) or digitally f 


operation of recording devices 


either visually 
rhe pressure unit will operate over 
1 range of 0.1 to 350 psi and can be 


used for dry air and non-corrosive di 


dimensions are 6% x 54 x 
the idaptable for 
either panel or bulkhead mounting 
Datex Div., G. M. Giannini & Ce 
Inc., 1307 S. Myrtle Ave., Monro 


Calif 


> 
pases Basi 


54 in., and unit is 


For more information 
Civcle 9, inside back cover 





Thermostats Rated 
At 25 Amp 


thermostats are for 


onditioning 


I hese rang¢ 
industrial and au 
Oven thermostats 
UL-approved ratings of 25 
240v a-« 
perature range of 200 to 500 F with 


other ranges availabk 


oven, 
applications ha 
imp, 12¢ 
onlh ind i stand rad tem 
to meet spec! 
two 


is single 


requirements. ‘They include ind 


three-position units, as well 
dial units both with or without auto 
matic preheat operation 

designed fe 


Industrial models are 


such applications as laboratory equip 


ment, platens, steam tables, oil baths 


kettles, coffee urn 


machines. Hart Mfg 
tholomew Ave., Hartford, Cx 


greas¢ 


blueprint Transparent Tape 
Co.. 110 Bar 
mn \ o 


inspa 


bu ies 
For more information 


Circle 10 


] 
l pol ethylenc 


cking. At present it 


Ss 7 WD 
most pt pula 


inside back cover 


, 2592 in. in length. G 
rp., First National 


Paul 1, Minn 


Bank 


For more information 


Circle 12, inside back cover 














Miniature, Hermetically 
Sealed Relay 








omagn 
1 minimum 
1 tinned | 
miniatu 
or with 
solder connectior 
\lu-met 


R inges 












































shielding 





nishe a 


coil resistan 
Non-magneti 
milliamp at 6, 


high 


5 amp at 28\y 





sensitivity 











in be handled, d 





moving col sensiftt 


Connectors with 


Solder-Filled Contacts 
pe le, double thr W 
ro with one « 
WESTON 1 
Instrument Corp., 614 F1 
\\ Newark 5. N. J 


{ 
I 


mally closed 


position 
For more information . 
Circle 11 


] ] 
Cd 


inside back cover 
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BEARING SIZE — 42” x 46” x2” BEARING SIZE 42 
ROLLING ELEMENTS — Bolls ROLLING ELEMENTS 
SIZE OF BALLS — 1%” diameter SIZE OF ROLLERS 
NUMBER OF BALLS — 94 NUMBER OF ROLLERS 
CAPACITY AT 10 RPM CAPACITY AT 1 
RADIAL — 104,800 Ibs RADIAL 
THRUST — 300,000 Ibs THRUST 


4-Point Contact Ball Bearing Bi-Angular Roller Bearing 


SURE we make both, but we 


recommend only one 





Yes, Kaydon manufactures both — 4-point con bearings is that the 4-point contact ball bearing 
tact ball and bi-angular roller bearings in the same is not limited to low speeds, whereas the bi-angular 
diameters and widths. BUT — we would in almost normally should not be used above 10 rpm and 
every instance recommend the former. Why? usually is suitable only for oscillation. Then, too 
Because our field application reports consistently the torque in the 4-point contact ball bearings i 
prove that the 4-point contact ball bearings are generally much lower 
better for most applications than the lower capa Kaydon’s unbiased recommendations result from 
city bi-angulars (See capacity figures in draw- years of bearing design, application and manufac 
ings above.) turing experience with all types of ball and roller 
Another important difference between the two bearings up to 124” in diameter. So, why not con 
tact Kaydon first? 


K-563 
THE K YOUN ENGINEERIN G cOoO RP. 


4 


—_ ——=MUSKEGON-+MICHIGAN — 


All types of ball and roller bearings — 4" inside diameter to 124” outside diameter Taper Roller « 
Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller ¢ Spherical Roller « Needle Roller « Ball Radial « Ball Thrust Bearings 
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assemble, heat is applied to the solder 
clip and the wire inserted. A non-co1 
rosive resin flux in solidified form on 
the surface of each solder cup elimi 
nates the 


the 


need for adding flux during 


Lh 


facturer claims this method resists 


soldering operation manu 
in 
} | } fay l el ; ' th 
ermal tarnishing and Ccliminates cos 

DeJur-Ansco Corp., 45-01 


tinning | 
Blvd ity 1, 


Northern 
N. ¥ 


long | land ( 


For more information 
Circle 13, inside back cover 


D-C Power Supply 


idjust 


\n 


we d power 


ible output, constant vol 


} 


t compimes a 


supply 
constant voltage transformer, a germa 
rectifier, and a 
filter 
Output is regulated 
1 per cent with supply volt 
up to 15 per cent 
s held within 0.10 per 
full | 


nium 


special high 


ipacitance section with smal 


choke. 
within 


volt ig¢ 


we variations 
Ripple voltage 


cent (rms vad and nominal 
nput voltage 


six stock model 


uilable in 


that provide output 


power supply is av 


idjustable i litterent tage ranges 


between 5 to 400, ind cu 
All IX a 
rack 


frame 
St., ¢ 


rents up to 
irranged 
tandard, 


1633 


inp emblies 
relay 
19 in 


W., | 


for mounting on 
Sola Electric ¢ 


hica | 


For more information 


Circle 14, inside back cover 


Terminal for 
Aluminum Wire 
| he 


tridge with oxide-removing compound 


terminal barrel contains a ca 
that is sealed with a removable plasti 
I'he end of the 
provided with an inspection hole to 
lead fully 


plug tongue barrel i 


iscertain if ire inserted 


laintenan 


pot 


repall ae 


W 


‘his inspection hol 
The 


] 
HuMminum 


1 plastic sealing plug 


ircle 
made of tin-plated 


designed t iccommodate 


informat 


For 
Circle 15 


more 


inside bock ¢ 


1} 
integral 


} lk. 
ve particularly 1 


Discharge 
Varistor Assembly 


ry } 
hu 


This voltage sensitive 


el 
istor is designed for us we 
motors, generators, 
magnetic chucks, 


large coils against 


Manut 


roups 
I 


urges, resulting from sudden 
ot 
tured in ready-mounted 
to four | 


ici 
X § 


tion inductive currents 


varistors, € 
thick 
nounting hole 
Disks are bracket-mount« 
horizontal insulated bolt with 


oe Interval Timer 
in with ; 
Ihe case acts 
] whil 
upport 
lock washer to provide contact plated 


ure. Spacers included to pern learance 


Elect 


ire 
1ounted to an 
Although rated 
ind designed 
pacity electrical 


ir circulation. General 
Detroit 32, Micl 
in 


cH 
p74 
For more information 


Circle 16, inside back cover 


location 
H Brad 
Milwaukee 


For 


4 


ibmiu 


ippli 


onlinied 


nal 

Co., 727 W 
Wis 

more information 


inside back cover 


e information 


je back cover 


tol hi rh Ca 


the Model 


ice 
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DU PONT ELASTOMERS 


HYPALON” products have Over 200,000 sanders in service—and manufacturer 
exceptional heat resistance has yet to replace one NEOPRENE part 


Compared to other kinds of rubber, 
HyYPALON shows unusual resistance to 
hardening at elevated temperatures (250°- 
350°F.). This means an 

ice life for HyYPALON MOTOR BEARING 


kets and other prox 


where heat is a problen 


he ‘raph below 1 
HYPALON’s heat-aging character 

It shows, for example, that HyPALON 
compounds will retain 100°; elongation 
after three weeks’ continuous exposure at 
285°F., three months at 250°F, and a 
most a year at 212°F. Longer service life 
" 


naturally can be expected where tem 


pm on pe -_ a oe papattny NEOPRENE CORD 
cannot get at product—in a gasket, NEOPRENE BALLS (4) 


for example, 
Other advantages of HYPALON in- 
clude outstanding resistance to weather 
1 OxIdiIziIng Chemici mplete SiSt 
¢ oxidizing ch , — NEOPRENE SANDING PAD 
ance to ozone and the ability to be con OTTO b TE BEARING 
B M PLA 


pounded in a wide range of light-fast 


\ 
ECCENTRIC NUT 


an 


colors, 


HEAT AGING CHARACTERISTICS OF HYPALON Low-cost neoprene ball bearings 
cw T1171 last life of sander... 

resist abrasion, solvents 

Since 1950, a manufacturer of sanders has 
sold 200,000 units—each with a neoprene 
sanding disk and a system of neoprene bal 
bearings. Not one of these neoprene parts 
has required replacement in that time. 





Ingenious use of neoprene 

The sander’s design is shown above, An 
eccentric nut attached to the motor shaft 
imparts a circular motion to the plate that 
holds the sanding pad. Between this plate 
and the motor housing are four 44” neo 
prene balls—one at each corner and each 
confined in a cavity of 19/32 

These neoprene balls transmit vertica 


0 U [ ] N T EI. du Pontda Bos 


BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 


+ 
| 
+ 





— 
285 320 355 390 425 Please send f er literature E. I. du Pont de Nemours & Co. (Inc.) 

Temperoture, °F Aes y Elastomers Division, Dept. PE-1! 

‘bl Peas Wilmington 98, Delaware 
*Exposure time in which elongation dropped to } 7 a ; 
ot ae il YPAL hick Nome Position 
show how the D r nlas Firm 
tomers are ed = 


ts ' ‘ Address —- 
City 


new produ 
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higher speeds. Globe Industries, lr 


1784 Stanley Ave., Dayton 4, Ohi 


For more information 
Circle 22, inside back cover 


Treated Teflon Yarn 


l'eflon coated glass 





change colors when 
gh temperatures is now 
hite ind il] colors It 


NI 


ished semi-cured o1 


timer may also d on low 


for insulation on aircra 
pacity ippliances, emi-automati nd hish temper 
: ind hig tempe! 
washing machines, heater-fan control peeds between these limits are avai on, Teutiicn ts 
r wherever an appliance or machin« in a virtually continuous 
though not all torques 
ill shaft speeds 


must be controlled for a pre-set period 


yf time. Controls Co ot Americ a For more information— 
555 1 Circle 23, inside back cover 
Soreng Div., 9555 Soreng Ave ‘hese motors operat n ac onh nea _— 


Schiller Park, Il ll 


n all normal voltages and on 


ad 


1x 60 cps current. Either synchronou 
For more information 


Time Switches for 2 Sec 
Cisele 19, tanide beck cover r non-synchronous motors are avai To 24 hr Control 
ible. Speed of synchronous motor 


before reduction is 1800 rpm. Mount- ] 
ing space, 24 x 2§ x 
of shaft. Gear box in. dia. Glea witches provide from | to 
son-Avery, Inc., 45 Aurelius St., Au operations every day The 
burn, N. Y. 


used for control of pumps, fan 


or control of electri 


24 in., exclusiy periods of 2 sec to 24 
2] 
+ 


1S 


: corded music, process timing, 
For more information— ' 


Circle 21. inside back cover {rolling heating and air conditioning 


ystems, lights. International Regi 

Cr 2624 W. Washington Blvd 
70 12. Ill 

For more information 


Circle 24, inside back cover 
Flush-Mount, Self-Locking 
Clinch Nuts 


[hese nuts resist temperatures up 
to 550 F, and they meet AN-N-10 
trength requirements. Kaynar Co., 


Box 2001, ‘Terminal Annex, Los An- Miniature Differential 
geles 54, Calif 


For more information— This 1 planetan 
Circle 20, inside back cover which has been adapted 


] } 


( differential device 
Fhp Motor with the internal gear freely, 

2,592,000:1 Gear Ratio driven independent of th put sia 
ind the resultant speed at the ity 
By redesigning the gear box, th 


il 


Motor-Driven 
shaft will be the difference between (Commutation Switch 
selection of final shaft speeds that can the speed of the input shaft { 
be supplied through standard gearin 
has been extended so that it 
from 4.5:1 through 2,5 
makes final shaft speeds lable 


speed of the internal gear \ commutation 

ranges The wide range of pl inet tl mmutator 
(‘his tions available is said to a 

from ity in the output speed 


rpm to | rev in days. Shaft orresponding torqu 
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FLEXIBLE SHAFT 
IDEAS for ENGINEERS 


4 Ways to put a flexible shaft’s adaptability 
to profitable use in machine design 








A few of the common design problems you can 
solve with S.S.WHITE FLEXIBLE SHAFTS 


Weight Reduction 


Electric portable tools can be mighty 
heavy to handle and difficult to manipu- 
late especially when they need a big 
motor to drive them. A flexible shoft 
drive such os the one shown here is the 
logical solution since it removes the 
weight of the motor from the opera 
tor's hands 


Control of Inaccessible Parts 


Even though a rotary switch shown here 
wos located in an inaccessible spot, an 
$.S.White remote control flexible shoft 
cliows it to be operated from a con 
veniently positioned control knob on the 
outside of the equipment. Note that 
only one shaft is needed to do the job 


Greater Versatility 


The ability of a flexible shaft to be 
set in a wide range of operating posi 
tions is a big advantage in designing 
equipment like this multiple spindle 
drill press. The flexible shaft spindles 
can be set in any desired grouping to 
meet the requirements of different drill 
ing jobs 








ideas that may help you design 
better drives and controls 


1. Eliminating Alignment Problems 

Where misalignment exists, or where ac- 
curate alignment of drive and control 
elements is likely to be costly and time- 
consuming, an S.S.White flexible shaft is 

must The flexible shaft automatically 

compensates for misalignment, thereby 
simplifying assembly and eliminating pos- 
sible operating troubles 

2. Providing Adjustable Drives 

Where there is relative movement between 
driving and driven parts, or where the 
driven part must be moved or adjusted 
in operation, an S.S.White power drive 
flexible shaft is an economical, depend- 
able way to transmit power between the 
two. The shaft readily adapts itself to any 
operating position and is capable of giv- 
ing long trouble-free service 

3. Gaining Extra Design Freedom 

Consider the use of S.S.White flexible 
shafts if you want to gain greater freedom 
in positioning drive and control elements 
in their most desirable locations. It will 
simplify the job of meeting specific oper- 
ating and service requirements 

4. Satisfying Space Limitations 

Flexible shafts are more adaptable, less 
complicated, less expensive and consid- 
erably more compact than systems of 
bevel gears, straight shafts, belts, pulleys, 
etc. Their use allows you to develop more 
efficient, more compact equipment. 


FLEXIBLE SHAFT INFORMATION 


Bulletin 5601,a helpful inform- "jee 
ative guide on flexible shaft (4% 
construction, selection and ap- 
plication, will be sent on re 








quest. Write for your copy. 
F6-6 
One 
/ IN FLEXIBLE SHAFTS 


S.S.WHITE INDUSTRIAL DIVISION, DEPT. D, 10 EAST 40th ST., NEW YORK 16, N.Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 
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duty cvel 


hguration are 


ind type ind general con 
tandard, but some mod 
fication of circuitry is possible. Power 


upply is 115v, 380 to 520 cps, single 


hase, and nominal speed at 400 cps 
> rps. Noise level 1 
Weight of the 
than 2 Ib. My 


125 Clifton Blvd., Clifton, N. J 


50 millis 
unit is kk 


ilex Electronics ¢ Ip 


comp! tc 


For more information 


Circle 25, inside back cover 


Explosionproof 

Magnetic Brakes 
Vhis ling f di t-acting magneti 

stand 


h ive bec l 


brakes is fo ise with all 
lectri 1 he 
tested and approved for 


I 
ition | 


moto! 
installa 
nin hazardous lo vo basi 
ire offered 
irporates 1 
h automaticall 
housing tempet 
limit Ihe 


cnclosure will withstand 


ipproach { | 


internal 
explosion, as well as incre 
within limitation 

the 707 series br 
withstand explosion 
within Ding 
Brakes, In 4 ectr Ave 
Milwaukee 


perature 


ikes are built to 


ernal 


For more information 


Circle 26, inside back cover 


Silicone Rubber Compounds 


\ series of vinyl silicone rubber 


ompounds which meet aeronautical 


pecifications for high temperature ap 


plications are said to have high tear 


resistance, high elongation, tensile 


strength of over com 


SUU psi, low 
pression set, good oil resistance, low 
moisture absorption, good dry and wet 
Carbide 
New 


dielectric properties. Union 
ind Carbon Corp., 30 E. 42 St 
York 17, N. ¥ 


For more information 


Circle 27 


inside back cover 
Manifold Mount 
Control Valves 

Available for 
this line of mtrol valves is 
two, three, four and five-wav_ typ 


NPT. All 


connected to 


immediate deli 

mad 11} 
i to | in 

installed 


ind even purged befor ist 


piping <¢ 


These valves are available with an 
tvpe of actuating device and for pres 
ures from partial vacuum to 500 psi 


| 
Versa Products Co., In 249 Schol 
oe Brooklvn N \ 


For more information 


Circle 28, inside back cover 


Nylon Powder for 
Pressing, Sintering 


\ formulation of finely divided 


nylon powders is reported to be 
much tougher in the cold pressed and 
sintered form than the sintered nylons 
iddition to 
gears, the new powder will bé 
cable for 
bushings, 
National Polymer 


Reading, Pa 


previously available. In 
= 
ippli- 
forming bearings, roll 
ums and similar wear parts 


Products, Inc 


For more information 
Circle 29, inside back cover 


manifold 


Photoelectric Control 


\daptable 
matching, lev 


ifct 


] 


otated to suit « 
trol in the 
ther attitude This 
itself to readout wit! 

haft 
strument Co 


non, N. ¥ 


onditiol 


horizonta 


position in 


For more information 


Circle 30 


inside back cover 
Rotary Toggle Switch 


solution t 


iter a 
mtrolling mam 


mechanical 


motion, 

mall switch can hand] 
1 load, eliminating 
Fhe four-pok 

maintained in al 


off-on 


mod Is ir¢ 


tions: on 
Other 
24 terminals (eight 
Ihe switch has 
of 9 in-lb max. EI 


tinuous <¢ ipacity 
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BEARING TIPS by McGill 


CAMROL BEARINGS DIRECT 
ACCURATE CAM ACTION 








Precision built throughout, CAM- 
ROL CF Bearings are designed to 
add the advantages of: smooth ac- 
curate cam action to rugged shock- 


absorbing dependability in any 








type cam follower application. An 





interchangeable sealed SCF series 


CLEVELAND TRAMRAIL GUIDES MOTOR protects critical installations. 
HEADS ON McGILL CAMROL BEARINGS 


Motor-driven electric hoist carriers 
made by the Cleveland Tramrail 
Division of The Cleveland Crane & 
Engineering Company, incorporate 
McGill CAMROL Cam Follower 
bearings as side guide rollers for 
the motor head. 











[he CF bearings keep the motor 
head square on the monorail track 
used in this system and guide the 
head around curves. Moving on the 
rails at speeds up to 250 feet per 
minute, the bearings take the thrust ; : 
load when entering into a curve. ’ ; . 
Replacing spring loaded friction type Lodge and Shipley Lathes 
bole and roller units, the simplicity “ re 
of mounting and the friction-free S rt 18 g p il C | CYR B g 
operation = CAMROL cam fol- uppo ro € ors on amro earin s 
lowers provide dependable, trouble- Eighteen foot propeller shafts and provide dependable, precision sup- 
free operation of the carrier assembly other large work are supported port for a variety of work. 

Used — he yous, bearing per and guided accurately on Lodge ——————— 
OGRARES TOS DUR GUNNE SEeUENESERy. and Shipley Lathes through use of CAMROL CYR Series 


Fact-packed Bearing Catalog = Camtol CYR Bearings. The Lodge | Adapts To Yoke Mounting 


and Shipley Company has stand- 








Internal construction of the CYR 
Series bearing is similar to that of 


Write tor your 
copy of Catalog 


No. 52, a revised Yoke Roller Bearings for the 


140-page Bearing . : 
pase P Roller Jaw Steady Rest on their . . 
Selection Guide. It - ‘ outer ring selection to withstand 


contains vital prod larger Engine Lathes. Four CYR shock load. However, the stud is 
uct information bearings are mounted in a yoke replaced by an inner ring for r 


and 30 pages of en- , - "as" 
sineerina data. at the ends of adjustable slides to ceiving shaft in a yoke mounting 


ardized on these heavy duty Cam 


a CF Series bearing with a heavy 
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® R : 
: Insure performance with Ms GILL MLicTt ~ - . ris UIDERO L 4 ncaa 
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McGILL MANUFACTURING COMPANY, INC., 201 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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unp lamp 
At 115 va 
4 amp lamp and 15 imp inductive 
Micro Switch, Dis Minneapolis 
Honeywell Regulat | reeport 
Il. 


resistive; - amp in 


ductive 


For more information 
Circle 31, inside back cover 


Mounting Stud With Pilot 


A shoulder on 
pilot in locating 
I'his eliminates the n 
fixtures when stud welding 
either single-ended r d 
in carbon or stain! 


Mfg 
N. J 


Corp., 238 Li 


For more information 


Circle 32 


inside back cover 


Demountable 

Plate Cylinders 
All surfa 

ti illy n 


can be m 


is Dp 
Lhe 
n seconds without 
requ ed \ 
onl tool 


spann 
need 
ind Research Co.. | 
Roselle, N. J 


r more information— 
» 33, inside back cover 


Electro-Pneumatic Valve 


An ectncally-operat 
that is said not to talk. h 


is recommended for n 


LU imp re sistive; 


ondit ning dampc tol a | hese two OrKIng pre 


is for control of pneumati tant in all pipe size: 
nd valves on 
nt. When 


ly I 
} r 


industrial This pipe, a ngid unp 
is available in ¢ 
from 4 to 4 in. W 


between 0.050 


electrically energized rial, 
full air at suppl ing 
When not c1 
vaste air fro 


ind close th 


DaASS 


t 
25 Ib 


Ss up to ing¢ 
valve will 


All pipe in the series 
standard 10 and 20 ft 
plain ends. Carpenter Ste 


ion, N. J 


1 
iniet 


manual adjustment 


For more information 


Circle 36 


nside back cover 


Copper-Clad 
Hardenable Steel 
For more infor Yn ' tal 


Circle 34, inside bac ve ull iTD 


} 


ymbina 
n hardet 


ren-free, 


Voltage Stabilizer he metal 
. bonding 
brazing 


material 


For more information 


cle 35, inside 


back cover 


Light-Wall PVC Pipe 
\ 


; y . : . . . For more information 


Circle 37, inside back cover 


Sealed Bearing Caster 
n¢ 1 maximum worki DI his caster has a lip-t 
ire of 150 psi at 75 | Vhe il which seals both 
igh impact strength and a rating o heel bearings against 


125 psi at the same temp ls and other contamu 


} 
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Is this Garter Spring necessary 
on your Oil Seal application? 


Ihe answer lies in an individual evaluation of your application. Garter 
springs, where not required, can take a “free ride” at your expense. The 
mechanical action created by garter springs can result in excessive torque 
and friction can often shorten seal life can actually cause 
shaft wear 

IPC seals are designed, compounded and bonded to provide inherent 
resistance to operational stress, often without the added cost of mechan 
cal “pinch 

If excessive eccentricity, temperature range or other conditions do 
warrant the use of mechanical “pinch”, IPC engineers will design your 
oil seal to combine custom compounding with minimum spring “pinch 
consistent with good performance 

Before you buy, ask for IPC’s recommendation. 


INTERNATIONAL 
PACKINGS 
CORPORATION 


Bristol, New Hampshire 


PACKINGS e OIL SEALS e PRECISION MOLD 
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J&L custom-made hot extruded 


cold drawn sections... 


boost production, cut over-all costs 9 \ “1 


Progressive industry is today utilizing J&L’s Custom-Made, 
Hot Extruded Cold Drawn Steel Sections to: 


1. Eliminate time and costs in machining and finishing 
operations 


Reduce scrap losses practically to the zero point 


Eliminate the cost of castings and forgings of intricate 
sections requiring considerable machining 


Reduce inventories due to quick availability of extruded 
sections from the J&L plant 


These sections can be extruded and cold drawn to the exact 
specifications of the parts you require — in any quantity you 
specify. Even the production of a single extrusion can be 
economical. Obtainable in a wide range of material grades, 
J&L Extruded Sections can be produced in a large variety 
of shape profiles — within limits of a design which can be 
inscribed within a two-inch circle. Many shapes that cannot 
be hot rolled are practical for the extrusion process. 

The mechanical properties of J&L Extruded Sections are 
equal to or superior to those obtainable from equivalent 
grades conventionally cold drawn. Cold drawn tolerances are 
accurately maintained. The excellent surfaces of these Ex- 
truded Sections require little — if any — finishing operations. 

Send us your inquiry for prompt and efficient J&L service. 
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Write today for your 
copy of this free new 
booklet which gives 
detailed information 
about the many 
money- and time- 
soving advantages 


STEEL J&L Extruded Sec- 
tions offer you. 
STEEL 


Jones & Laughlin 


STEEL CORPORATION: PITTSBURGH 


Jones & Laughlin Stee! Corporatior 
3 Gateway Center, Dept. 459, Pittsburgh 30, Pa 


Please send me your new Booklet on Extruded Sections 
Nome 


Title 
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For GEARS to build 
AMERICAS ROADS 











GEARS, thousands of them, will go into the construction 
machinery needed for our nationwide program of building 
highways and roads. An increasing number of these will be 
Fairfield Gears. Already one of America’s largest independent 
producers, Fairfield’s facilities are being further enlarged this 
year with approximately one hundred percent more space 
in heat treating and thirty-three percent more space for 


PVC 
‘his 


machine installations. 
If you use gears in the product you make, we believe it will pay 


ind 


you, as it has others, to become acquainted with FAIRFIELD piping ‘ 


—the place where fine gears and differentials are produced 


to meet your specifications EFFICIENTLY, ECONOMICALLY! 


rl Ving 
Your inquiry will receive prompt attention. 
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FAIRFIELD 


MANUFACTURING CO. 


Inc 
2305 S. Concord Rd. 
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Lafayette, Indiana 
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Hart Reduction Pulley Co., 
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“Fine Gears Cm Made to Order 
TRACTORS * CONSTRUCTION MACHINERY * ENGINES * BUSES » FARM IMPLEMENTS * MINING MACHINERY 
DIESEL LOCOMOTIVES + MACHINE TOOLS « AIRPLANES + HEAVY DUTY TRUCKS « OIL FIELD EQUIPMENT 
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Checking teeth pitch on 32° O.D. gear at the Philadel; 


speed up machining, extend cutter life 
with Standard Steel forged gear blanks 


By switch g to Standard Steel forged blanks for the Finished forgings are carefully 1 


| 4 t re no il ‘ry 
helical and herringbone gears used in their enclosed drive and checked to assure meeting cust 


units, the Philadelphia plant of Link-Belt Company has specifications 


, In addition to gear blanks, Standard 
speeded up machining time and lengthened cutter life , 
.. ily. TI ™ . Steel can furnish you with rings, flanges 
antially. The cause: 
ee aS Coe shafts, wheels and special shapes—and 
e Dimensional tolerances are closer, so all gear blanks furnish them fast. Next time you need 
forgings, get Our quotation first. For a 
. ; copy of our new bulletin, write us at Dept 
. ande N - = ree oh . é » 2) » .Z 
Standard Steel forged blanks have no blow holes, 8935. Standard Steel Works Division 


porosity or non-metallic inclusions, so finish turning, BLH Corporation, Burnham, Penna 
facing, boring and hobbing can be done faster. 


of the same size can be machined on a single setup 


e High speed cutters last much longer because these 


forgings have a more uniform internal structure. STANDARD STEEL WORKS DIVISION 


Link-Belt’s experience in reducing costs is typical of 

hundreds of other manufacturers. When you specify 7 *\ BALDWIN-LIMA-HAMILTON 

Standard Steel forgings, you get a product that is quality- D' VISIONS: Austin-Western * Eddystone * Lima 
controlled from start to finish. We produce our own acid ctronics & Instrumentation ¢ Hamilton © Pelton 
open hearth steel, heat treating and tempering it carefully. . ° Loewy-Hydropress ¢ Madsen 
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Electronic Rotary Electronic Electronic Electronic Electronic 
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To restore 


old drawings 


without retracing a line 





Dake one of vour old pencil 
worn and vellowed it will no longer 


ible prints 


Reproduce it on Kodagraph Autopositt 
and youll get a positive ré produc tion directly 

Now run prints from this photographic inte 
diate. You won't believe vour eves—the lines 
crisp, legibl the background wondertully cle 
up. These are prints you can use! 

With Kodagraph Autopositive Paper around, it 
just doesn t pav to wast hours retracin unprint 
ible” originals, as thousands of drafting rooms have 
discovered 

Learn all the ways vou can save with Kodagraph 
Reproduction Materials, which vou. or vour local 


blue printer can process qui kly it low cost 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


Kodagraph Reproduction Materials 


EASTMAN KODAK COMPANY 
> <ma[ Graphic Rey duction Division, R 


New booklet re é I d me a fre 
jam packed wit 

valuabk tips 

saving drafting 

time, protecting 

drawings, getting 


better prints. 





What is reliability? 


( 
Industry in the United States is becoming more \ 


and more complex... we're getting automated 


-+. computers are computing... the missiles 


are flying... the digits are digitizing... 


_And the word “Reliability” takes a new and 


different meaning... what does it mean to you? 


It’s time to stop and take a look! 

Ask three of your friends how they 

define “reliability:?? You'll be sur- 
prised at the different answers you receive. And 
when you quiz them further on how much relia- 
bility is needed in a particular product... how 
they would control the design and manufacture 
of that product to obtain the amount of reliability 
they want... you'll be even more surprised by 
the variety of the answers. 

So...let’s define reliability. Let’s start off with 
a definition that is gaining the most acceptance in 
the technical field... 

The reliability of a particular component 
or system of components is the probability 
that it will do what it is supposed to do under 
operating conditions for a specified operat- 
ing time, 

Looks simple enough! 

3ut what hazards it presents! The first impor- 
tant challenge is that word “probability”. .. it 
takes you seriously into the field of data collec- 
tion and statistical analysis. Then you check into 
the phrase “do what it is supposed to do”... some- 
one must define these objectives. And, look at the 
“operating conditions”. . . pause briefly and reflect 
on the many different conditions under which 
products operate. And, finally, note the phrase 
“for a specified operating time”. . . does one nor- 
mally, consciously, define reliability in terms of 
time ? 

These considerations pose problems for all of 
us...the manufacturers of components, those 
who assemble components into other products, 
systems personnel, designers, industrial engi- 
neers, production workers, purchasing agents, 
quality control...and users! 


Let’s look at the word “probability?” 


Picture a chain, with its successive links. Many 
of today’s systems, simple or complex, comprise 
such a chain of components. However, as we all 
know, that chain will be only as reliable as its 
weakest link. And, statistically, the over-all reli- 
ability of the chain or system is the mathematical 
product of the reliabilities of the individual links 
expressed QB ce 


Over-all Reliability, Ro=ri x fe ® T3+0+To 


As an example, assume a product has a chain 
of 100 components in which each component has 
a reliability of 99 per cent...which assumes that 
only one out of a hundred units of each compon- 
ent will fail. These are relatively high standards 
established by past practices. But what happens? 
Multiplying .99 by itself one hundred times 
(.99') | note that our chain of components will 
have a reliability of only 36.5 per cent! Two out 
of three of our chains would probably fail! 


As another example, let’s look at contacts in a 
multi-contact electric connector. If, for instance, 
we are to assemble connectors containing 25 simi- 
lar contacts from a 1% defective contact popula- 
tion, we can expect 22% of the connector 
assemblies to contain one or more defective con- 
tacts! See how the multiplication of probabilities 
presents a major challenge to both designer and 
manufacturer ? 


But all is not lost! There is another side of the 
picture. With proper care, analysis, and control, 
our organization at Cannon has actually achieved, 
in special “missile quality” contacts, a known level 
of only 2.85 x 10°%% defective...or one defec- 
tive part in 35,000! Naturally, we don’t achieve 
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that with all our contacts ... but we do try to design and 
manufacture the utmost in reliability required for specific 
applications. 

However, to return to your problems and to go a step 
further in demonstrating “probability” of uncontrolled 
contacts . .. and the challenges it poses to you and to us... 
consider the case where we have three groups of contacts, 
each group with contacts of different sizes. Let us assume, 
also, that each group has different percentage defective pop- 
ulations and that the three groups are assembled in a 90- 
contact connector as follows: 

50 No. 16 contacts with a population reliability of .59 
25 No. 12 contacts, reliability .60; and 15 No. 8 con- 
tacts, reliability 64. 


Re 
(¥U contact 
connector } 
or, 
Re 
(90 contact 
connector } 


It is apparent from the above that connector contact 
populations must be maintained at extremely low values 
of percentage defective. This is of extremely vital impor- 
tance if we are to produce connector assemblies which will 
perform satisfactorily in systems utilizing series circuitry, 
where the failure of one contact pair can cause failure of 
the entire system. 

We have been talking only about a contact . . . just one 
of the many different materials and parts (such as contact 
pins, insulators, shells, and couplings) going into the more 
than 20,000 different connector and electrical items we 
manufacture. Think of the “product of reliabilities” rule 
in systems comprised of tens, hundreds, or thousands of 
electrical components connected by connectors such as 
ours. Regardless of whether they design, manufacture, sell, 
or use washing machines or guided missiles, everyone faces 
the same problem. That’s why we're taking some of your 
valuable time to present the important subject of relia- 
bility here. 

* 


All of us, when we specify materials, parts 

| or components must constantly keep in mind 

(e the (a) (b) what the part is 

supposed to do, (c) the operating conditions, and (d) the 
time it must operate satisfactorily. Let’s see what we can 
do to increase reliability in relation to these four factors: 
(a) Probabilities. To increase the reliability of any 
component, and thereby the system as a whole, it is nec- 
essary to think in terms of statistical distribution of im- 
portant physical properties. From field reports of failure 
and laboratory test results, we must first isolate those 
properties which most frequently cause trouble. It is then 
necessary to determine whether poor performance is due 
to lack of process control to keep the product within speci- 


“probabilities,” 
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ement } 


fied tolerance limits, whether the dollar sign has entered 
into the picture too far —cutting reliability down for the 
sake of a few cents here or there —or whether 
the design itself is inadequate for an end-use 
application. In any case, the use of the sta- 
tistical approach to problem solution offers a positive 
method of obtaining known levels of reliability. 

(6) Definition of Function of Product. Each com- 
ponent and each system ... both civilian and military... 
in each different field of endeavor, in each product 
produced, has different functions. None of us should “over- 


“under-build?’ We should look at 


our specifications closely. 


build”. -. hor should we 


(c) Operating Conditions. Temperature and pressure 
humidity, corrosive atmospheres, stray electric and mag- 
netic fields, low and high frequency noise, shock and vibra- 
tion...all must be considered plus conditions prior to 
product use 

(d) Operating Time. This varies both for different 
products and different fields of application. Have you set 
reasonable lengths of operating time for your product or 
system, from the viewpoints of both usage and economics? 

* 

— 

Vana We at Cannon Electric are proud of our 
historical emphasis on quality and relia- 
bility. Since our inception in 1915 we have 
consistently adhered to a design philosophy embracing the 
highest quality and reliability in each Cannon Plug for the 
specific application for which it is to be used. // we cannot 
design to that principle, we don’t make it! In manufacture, 
we are proud of our know-how in depth, proud of our fine 
quality control systems, proud of our personnel, and proud 
of our reliability control group. The “Cannon Credo” 
part and parcel of the everyday life of each Cannon em- 
ployee -2- IS posted in all ofhces and all departments of 
all eight Cannon plants around the world. Three of its 
sections read as follows: 

To develop an organization of exceptional people 
possessed of respect for the dignity of the individ- 
ual and imbued with the spirit of the team. 

To provide a facility with which we can produce 
to our utmost in an efficient and pleasant environ- 
ment, 

To develop and produce products of such quall- 
ity, and render such service, that we may always be 
proud of our efforts. 


* 


Whenever you have an electric connector reliability 
problem eee 
type phases .. 


in design, engineering, production or proto- 
. we would welcome the opportunity of dis- 


cussing it with you. 


Cordially, 


President 


CANNON ELectric COMPANY 


3208 Humboldt St., Los Angeles California 


 @GATION PLUS 


Eight plants around the seven seas! 
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RODS 
TUBING 


FABRICATED 


PARTS 


Profit from the advantages which 
this superior Nylon plastic offers you to improve your 
products and to facilitate your production. 

This material’s excellent machining characteristics 
cuts production and assembly costs to the minimum. 

Its toughness and form stability at temperatures up 
to 275° F, its abrasion resistance, its strength in thin 
sections, good bearing characteristics, lightness of 
weight, chemical resistance and good electrical insulat- 
ing properties recommend it for a wide variety of 
mechanical and electro-mechanical applications. 

Specify Chemiseal Nylon Rod and Chemiseal Nylon 
Tubing (du Pont ZYTEL) now fabricated by United 
States Gasket Company “Quality Control’ methods. 

Available in all standard rod sizes from 4%” to 2” inc. 
Tubing is supplied in sizes up to 14” dia. OD in various 
wall thickne Precision macained parts to your 
specifications. 

Write for further information. 


BELMONT 


UNITED STATES GASKET CO. | 


CAMDEN 1, NEW JERSEY 
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Needle and Globe Valves 
Of PVC 


ed safely at t 

or higher fo 
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ing, quick disconnect 
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ind direct attachments 
Chemtrol Corp., i] 

t Lynwood, ( 


For more information 
“ircle 48, inside back cover 


Swivel Coupling 


A four-bolt, split-flange 
oupling is available with | 
eling action. The new fitting 


(Continued on page 253) 
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NEW! SUB-MINIATURE 3-POLE 


P&B RELAY 
FOR MULTIPLE SWITCHING 


This new P&B KM series was engineered to meet the pressing demand 
for miniaturization and multiplicity of action within a single relay. 
Application possibilities cover a wide field of diverse products, 
such as: 


KM SERIES 
ENGINEERING DATA 


CONTACTS 


Mox 


, eae, See A). SMALL BUSINESS MACHINES 
VOLTAGE RANGE | I ALARM SYSTEMS INTERCOM SYSTEMS 
apes » iW i AUTOMATIC TOYS REMOTE CONTROLS 
COIL RESISTANCE d 
to 67 Here is only one of the great family of P&B relays . . . one of more 
a ¥ than 20,000 design variations. Custom modification of relays, too, is 
oaiiieesmen onene S\: (coe a P&B specialty. Thus you have one dependable source for ALL your 


relay needs! 


saaasiae < X 4 | KM RELAY ABOVE SHOWN ACTUAL SIZE 
er — re iF P&B STANDARD RELAYS ARE AVAILABLE AT MORE THAN 
500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 


=), Rither «P, 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY 


COIL POWER REQUIREMENT 


TERMINALS 








implified design ... versatile mountings... 


distinguish new MAC pilot valves 


tid ie & 


NEW HAND VALVE—available in either locking or non-locking type. May 
be used singly or in series for working pressures up to 150 P.S.1. 


Design makes the difference in these pilot valves. And it’s 
easy to spot. MAC’s new pilot series is trim and compact. The 
valves are lightweight, and smaller . . . have fewer parts. By 
simplifying design, MAC engineers virtually eliminated 
NEW FOOT VALVE —small NEW PALM-BUTTON VALVE maintenance ... built in dependability for millions of cycles. 


and compact, has adequate —suitable for panel mounting 
treadle area. Anchors easily Returns to normal position 


You'll find M AC pilot valves tops for convenience, too. A 
variety of mountings mean they can be installed almost any- 
where—close to hand or foot, or overhead and out of the way. 
And, of course, this new pilot series reflects the precision and 
quality workmanship that mark all MAC valves. 


» 


ay So, look to MAC for all your air valve needs—solenoid, pilot 
operated and pilot ... any size or type. We've got the answer 


—and exactly the right valve—for any air control problem. 
NEW SOLENOID VALVE— NEW CAM VALVE — built-in 

instant action. Protective overtravel prevents damage 
cover is easy to remove. when operated by cam series. 


Write us or contact a representative listed at the side. 


MECHANICAL AIR CONTROLS, INC. 


Office and Factory—10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8— The Rucker Co. 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE—The Rucker Co., 4956 Fire 
stone Bivd., Kimball 8271 


COLORADO (and NEW MEXICO, UTAH, 
WYOMING) 


DENVER 16—Biair Engineering Co. 4100 
Grape St., FLorida 5-7142 


ILLINOIS 
CHICAGO 43—Mike C. Modrich Co., 1091 
South Western Ave., Hilltop 5-364( 


INDIANA 

FORT WAYNE 3— Neff Engineering Co. P 

Box 2001, Station A, 2339 Crescent Ave 

EAstbrook 7391 

INDIANAPOLIS 20—Neff Engineering ( 

P.O. Box 7361, 42nd St. Stat BRoadwa : : 

Al omen een 8 iwailable in all sizes from 4 thr 
ick Futter : , 

Varsity Dr., CEntral 2-380 14 in., and in all standard bends f 


MASSACHUSETTS (and New England) r( 90 deg. Anchor Coupling ¢ 
BOSTON 34—FElectrical Apparatus C ir > ! _ 
1200 Soldiers Field Rd., STadium 2-744 li N. 4 St., Libertyville, Il 


MICHIGAN 

BAY CITY—Fred Kober, 506 Ch 

2-2629 
FLINT—Kober Sales Engineering C 
Beach St., CEdar 8-5123 
Western Michigan— Everett Adan 
Sharon Road, Chesaning, Michigan. Chesa 
383-J-1 


MINNESOTA 
MINNEAPOLIS 4 — Air Engineering & Supply 
Co., 2445 Nicollet Ave., FEderai 9-5579 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank 
lin Ave., Midway 4-2791 


MISSOURI 
ST. LOUIS COUNTY 
P.O. Box 6, St. Ann, HArr 


NEW JERSEY (Northern) 
CRANFORD-— The Roden C 
Box 305. CRanford 6-733 


For more information 
Circle 49, inside back cover 


Se ere ti-C. Tee Trimming Potentiometer 
ton Hwy., Circle 3210 


OHIO \ miniature 
CINCINNATI— The R. W. Nichols C : 
Federal Savings Bidg.. 2087-9 Sherm V eter has a boc 
Norwood, ELmhurst 1-244 1 
DAYTON -—The R. W. Nichols Co.. 4 sity luminum. Th 
Bidg., Michigan 4724 throughout 
OLMSTED FALLS—The R. W. Nich stata = 
P. 0. Box 6, BErea 4-1379 in a slotted shaft 
TOLEDO—R. W. Nichols Co., 5! = . 

throughout the 


1, 


Building, Toledo 4, CHerry 1-144 


OREGON Coen die 
PORTLAND - The Rucke u11 vt lime 
St., BEacon 0205 , le W , 7 


PENNSYLVANIA 
PHILADELPHIA — Grand Air-Hydr 
Box 141. Glenside, TUrne 4296 
PITTSBURGH 22~— The R. W. Nich 
Investment Bidg., ATiantic 1-605 


TEXAS 
DALLAS 19— Womack Machine Su 
Shea Rd. at 7150 Harry Hines, FLeetw 


WASHINGTON 
SEATTLE—The Rucker C 
South, MAin 2783 


WISCONSIN ; 
MIL WAUKEE 17—Neff Engineering Co., 585% . 
N. Pt. Washington Rd., EDgewood 2-1579 For more informatio 
CANADA Circle 50, inside back cover 
ONTARIO, HAMILTON —Higginson Engi 
neering Sales. P.O. Box 23 (275 James, North), 


JAckson 9-2262 Switch Assembl ies 


MECHANICAL aidedtion | 
AIR CONTROLS, INC. unit and cam assemb! 


throw, double-pole limit switch, rat 
DETROIT 37, MICHIGAN . 
(Continued on page 254) 


Product Engineering — November, 1956 


FILL OUT COUPON 


FOR FACTS, SAMPLES! 


9, Pa. 


t 


1 
tts but ” 


alc Bidg-. 
r on date 
e< fico 


ners 
ayum faste e 
mi 


Ww 
Name 

Title 

Comper’ 


address 


Always fasten 


aluminum 


with 


PN etey.\ 


Aluminum 


Fasteners 


available 

at your 
local 

ALCOA 


distributor 





i sel > dpi Se AEE ST 


you need BEARINGS 
_ with UNUSUAL 
CHARACTERISTICS 


such as 


HEAT RESISTANCE — 
to 500° — 1000° — 1500° F 


NON-MAGNETIC PROPERTIES, 
electrical conductance, etc. 


. 


RESISTANCE TO CORROSION 
by Acids - Caustics — Salts 


SPECIAL SHAPES AND SIZES, 
low torque, ultra precision. . 


. very likely, we can supply them — designed and built to your 


own specific requirements —in experimental or production quan- 
tities. We've been doing that for years, for well-known companies 
— often working closely with their own engineers. So, if you need 


special anti-friction bearings for any purpose, let's talk it over 


Free 32-page Bearings Bulletin tells about the factors involved in 
special bearing applications, and describes our work in this field 
Write for it! 


INDUSTRIAL TECTONICS, Inc. 


3676 Jackson Rd., Ann Arbor, Michigan 
5013 E. Washington Bivd., Los Angeles 22 


PRECISION BALLS OF ANY SIZE OR MATERIAL 
ANTI-FRICTION BEARINGS FOR SPECIAL REQUIREMENTS 
TOOLING BALLS — MASTER BALLS — SPHERICAL FINISHING 
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Explosionproof 
Pressure Control 


embly 


bellows 


setting) adjustment, 


he load spring creates 
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] Ws As presst 
lows, the bellows 


force of the load spring ind 
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expand 


plunger to move toward 
When the pressur } 
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does so many things 


so well! 


For the perfect working surface, 
for ghost-free prints, for proven 
stability -Clearprint Technical 
Paper has no equal. Since its in- 
troduction in 1932, other paper 
makers have strived to duplicate 
Clearprint’s quality. None has 
succeeded. Your drawings deserve 
this superior paper. Insist on gen- 
uine Clearprint, watermarked for 
your protection. 


THERE’S A CLEARPRINT PAPER 
FOR EVERY JOB 


Tracing Paper « “Paperclot 
Clearprint Charts 
Federal Aid Sheets 


“Fade-Out” Grid Pape 


IN SHEETS, PADS and ROLLS 


TECHNICAL PAPER 


THERE 15.NO SUBSTITUTE 
Demand Watermarked Cleorprint 


SEEING j BELIEVING! (1) Please have your representative call at my office. 


Ask your dealer for samples, or send coupon | 


YOU BE THE JUDGE... 
Make this simple 





& 


Try Clearprint’s perfect work- 
ing surface with a 2H pencil, 
then with a ruling pen. Lines 
are sharp and clean — no 


feathery edges. 


3. NEVER CHANGES — 


Sheets in use since 1932 prove 
Clearprint does not tear or be- 
come “dog-eared” in the files. 
Its strength, transparency and 
changed after extended ex- 
posure to age, atmosphere, heat 
and light. 


Make this test, too, on the paper 
you are now using. The differ- 
ence will convince you. 


Ll eee 


CLEARPRINT PAPER CO. Pe 
] 1482 - 67th St., Emeryville, Calif. 


C1 Please send me Clearprint Paper samples, with prices, for 


| the following uses:. 


i stones Soils she a dak: ek a dames dn i acd 





“So light, toy balloons can lift them...” 


Bantam-weight Doehler-Jarvis 
Homelite pack 5 horsepower 


. whips through an 18-inch pine in 14 seconds, an 
8-inch oak in 5. 


This just shows that magnesium die castings are the light- 
est of light. 

And they are amazingly strong. 

With these particular Doehler-Jarvis magnesium die- 
castings, for example, Homelite (division of Textron Inc.) 
packs 5 horsepower into their heavy-duty EZ direct drive 
chain saw and still keeps weight down to 19 pounds 


Design aids lightness, too 

This sales-building lightness and strength is not based 
solely on the use of magnesium. Homelite and Doehler- 
Jarvis engineers also eliminate practically all excess metal. 
They do this by taking advantage of minimum thickness 
die-cast sections. Ribs provide rigidity. 

They do away with much machining, toc. And cast in 
several competitive advantages. For example: 
e@ Die casting establishes accurate machining base points. 

These permit multi-jig production and both improve 
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magnesium die castings help 
into this 19-pound chain saw 


dimensional accuracy and reduce cost. 


@ Servicing instructions in bas-relief are die-cast right into 
certain parts. 

What’s more, Doehler-Jarvis delivers the raw parts with 

near perfect “as cast” surfaces...surfaces that need only 

degreasing to accept a high-quality finish. 


PA reports outstanding service 


EZ sales got off the ground fast. Within weeks Homelite 
needed twice the projected quantity of castings. With a 
separate plant at Batavia, N. Y. for producing magnesium 
die castings, Doehler-Jarvis was able to respond quickly. 
Says Homelite’s Purchasing Agent, “Those fellows out in 
Batavia have certainly done an outstanding job for us.” 


And you can be sure that Doehler-Jarvis does do out- 
standing work. Right now we’re operating some 20,000 dies 
for some 1400 firms. Call us in on your next job. 


Product Engineering November, 195¢ 








Doehler-Jarvis 


DIVISION OF NATIONAL LEAD COMPANY 
General Offices: Toledo 1, Ohio 


In Canada 
Barber Die Casting Co. Limited 


Hamilton, Ontario 
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. : value, the plunger operates the switch 
aris aircraft so that an electrical circuit is either 


closed, opened or transferred 


to challenge i Switches re_rated he or 2 


imp at 115 or 230 v a switche 

ire also available. ‘The switch is wired 

through a 4 in. NPT opening in th 

enclosure United Electric Control 
Somewhere in space . . . beyond the Co., 85 School St., Watertown, Mas 
sonic wall where hurtling jets For more information 
“boom”, lies the greatest challenge Ce GR, Cae Sees coves 
yet to aircraft engineers . . . 


temperature. : . “ae Ultra-Thin Metal Strip 


Serviceability up to 500°F, is just | na a So 
one of the amazing characteristics of oes eS 
Hitemp’s Teflon insulated wire and \ inch down to 0.00012-in.. with thick 
cable. Used exclusively throughout the | ness guaranteed uniform to a tok 
electronic and electrical nerve nce of 0.00005 in. ‘Thi ld-rolled 
systems of many of today’s newest p & termined m 2 wed 
and fastest jets and missiles it has , oa - : : rd oh teks 
always repaid designer, engineer and \ metals. The patti ee a 
pilot confidence with performance + | strip from metal furnished by the 
tomer or will produ melt, 
forge and hot roll) the metal its« 
specification Furthermor the 


vill slit thi trip to smaller width 


; 


+ in. and in thicknesses from 0.01 


range oft 


vith closer tolerance 
1hic cially i\ uilabk 
.04 in., with 

tolerance of =( Ol-in 
ts Div., Hamilton Watch 
Pa 
For more information 
rcle 53, inside back cover 


Narrow Range 


Make your high temperature problem : : 
Speed Control 


.. . our problem. For better products 

.. . for lower production costs . . : lhis drive was designed for register 

for improved performance and | ntrol ipplic itions in the printing 
+ af. 18° * ckag y il d piasti ri S 

reliability call or write your nearest ee - en ae _ 
. ° Fred W. Faich Co. wate Seapty Ce Ray Johnston 

Hitemp Wires, Inc. representative ‘Tonterne Ing W he re extreme accura iS Tit ede d 


or sales engineer today! . aeons fossminen, wy ey The micrometer dial provides 400 


ries and for metering and proportion 


San FRANCISCO sa 0 graduations in producing a speed vari 
Buk ans & Co 1s 


Uns ams a =. pec Graham ‘Trans In 


per ent of the input 


San Francis Cat 


375) Wilstore Blvd 
Los Angeles 5, Calif 


wa 
somaTon 8 © "Ther Cone For more information 
oo SnD > A Circle 54, inside back cover 


THAS 
Genera! Power Equip 
6 « Ste 
WOW YORK & NEW JERSEY 6 Dyer Sweet 

Ser Ciatrietes 
2 id Country Road 
Meckowile, New York 


Subminiature Pilot Lights 
wii Pome } In this series of light fig 


larry Jonnse 
Cigna ding gt y LEG, ter or word is hot-stamped 


* DuPont's trode Name fer POLTTETRAPLUOROITHYLENE flat face of the translucent 


(Continued on page 263) 
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DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc. 1924 Broadwoy 
Oakland 12, California 








ANODIZING ALUMINUM 


One of the most appealing characteris- 
tics of aluminum is the ease with which 
a variety of surface finishes may be ap- 
plied to it. 

Among these finishes is one that is 
used almost exclusively for aluminum: 
anodizing. It is the electrolytic forma- 
tion on the metal of an oxide film which 
is relatively thick compared to the nat- 
ural oxide film formed in normal en- 
vironments. 


The natural oxide film, which begins 
to form on aluminum surfaces as soon 
as they are exposed to air, provides a 
thin, transparent, protective covering 
for the metal. This film, which may be 
only a millionth of an inch thick, ac- 
counts for aluminum’s resistance to cor- 
rosion. 

The thicker film produced by anodiz- 
ing provides still greater anti-corrosion 
characteristics, plus a hard, wear-resist- 
ant surface. This anodized film may 
vary considerably in thickness, hardness 
and porosity, depending upon the an- 
odizing process used. These processes 
are similar in that, in each of them, an 
electric current is passed between the 
aluminum and an electrolytic bath in 
which the aluminum is immersed as an 
anode. There are also distinct differ- 


Anodized coatings can be formed 


4 ar rin 4it 
solution and a dizing nd 
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) various shades ranging from colorless 
parent to dark gray, depending upon the choice of aluminum alloy, elec 


ences among the processes, such as the 
variety of electrolyte baths which may 
be used. 


Sulfuric Acid Process 


The sulfuric acid anodizing process is 
used to create a relatively thick, porous 
coating. 

Sulfuric acid anodic films serve as ex- 
cellent mordants for certain classes of 
dyes which, when absorbed in the coat- 
ing pores, give bright attractive colors 
to the aluminum surface. 

However, because most dyes will fade 
in direct sunlight, they should not be 
used in outdoor applications where fad 
ing over a period of several years may 
become a problem. 

Relatively low cost makes this an 
odizing process the one most widely used 
commercially. Virtually all decorative 
anodizing is done in dilute sulfuric acid 
baths. Coatings produced by this proc- 
ess provide effective barriers to many 
corrosive atmospheres. Thin films pro- 
duced in sulfuric acid are excellent 
surface pre-treatments for subsequent 
paint, enamel and lacquer coatings. 

Because of the corrosive nature of the 
electrolyte, the sulfuric acid process 
should not be used for anodizing assem- 


At one time apa 
eft). Space and v 


apacitors (abo 


blies wherein bath entrapment might be 
possible. 


Chromic Acid Process 


Anodic coatings produced in chromic 
acid baths are noted for their outstand 
ing resistance to corrosion, which may 
be attributed to a lesser degree of po 
rosity than sulfuric acid anodic films 

This reduced porosity limits the value 
of chromic acid coatings for dyeing, but 
they are widely used as base coatings 
for paints, enamels, etc. In fact, many 
armed services specifications include 
chromic acid anodic coatings as paint 
primers 

Although higher operating voltage 
requirements render this process more 
costly than the sulfuric acid process, it 
is frequently used for anodizing intri 
cate shapes that are to be exposed to 
extremely corrosive environments. Be 
cause the bath acts as a corrosion in 
hibitor, there is no danger of corrosion 
being caused by bath entrapment in 
crevices. 


Hard-Coat Processes 


The hard-coat processes developed 
fairly recently are used to create heavy 


highly abrasion-resistant films 
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With the added attribute of extreme 
resistance to corrosion, the hard-coats 
are especially useful in extending the 
service life of moving machinery parts. 
Hard-coats are currently being used on 
cylinders and pistons, hydraulic sys- 
tems, textile machinery rolls and other 
applications requiring great wear- 
resistance. 

To date, hard-coat processes are com- 
paratively expensive. Both the voltage 
and current density used are quite high, 
and there is considerable expense con- 
nected with the refrigerating equipment 
required to maintain the bath tempera- 
ture at about 30°F. or lower 


Boric Acid Process 


Coatings formed by anodizing in boric 
acid solutions are nonporous, and have 
high dielectric strength. 

Their use represents one of the spe- 
cialized applications of the properties 
of anodic coatings. Etched aluminum 
foil, anodized in a boric acid solution, 
is now used in the production of electro- 
lytic capacitors, or condensers. These 
are much more efficient and consider- 
ably smaller than earlier paper-wound 
capacitors. Their reduced size has had 
an important influence on the design of 
the compact radios, television sets and 
aviation electronic apparatus we use 
today. 


Gold Coat Process 


An improved anodizing process recently 
announced by Kaiser Aluminum makes 
use of a new decorative alloy to produce 
a striking gold color during anodizing. 
This gold color is remarkably lightfast 
—far superior to dyes in its resistance 
to ultraviolet light. 


KAISER ALUMINUM & CHEMICAL SALES, INC. 
Room 71179 industrial Service Division 
1924 Broadway, Oakland 12, Calif 


The anodizing processes that produce 
this gold color are low in cost and re- 
quire only the standard equipment used 
in sulfuric acid anodizing. 


Phosphoric Acid Process 


Because the anodic oxide coatings 
formed in phosphoric acid are appre- 
ciably soluble in the anodizing bath, 
they are thin and highly porous—not 
sufficiently attractive to be used in dec- 
orative applications without subsequent 
finishing treatments. 

An advantage of their thinness and 
porosity is in affording a good base for 
electroplating adherent layers of other 
metals, such as nickel, copper, silver 
and cadmium. In preparing pre-plating 
anodic coatings of this type, the anodiz 
ing characteristics of the individual alu- 
minum alloys must be considered. 


Desired results can be obtained by 


varying anodizing conditions such as 
bath concentration, temperature, volt- 
age, etc. The most satisfactory plating 
solutions for use with phosphoric acid 
anodized coatings are those that are 
nearly neutral or only weakly acid or 
alkaline. 

The processes described here are only 
a few of the many techniques used to 
create anodic coatings. There are many 
variables in each process, and specific 
control of all or any of the variables 
may be exercised to obtain certain de- 
sired effects. For further information 
concerning specific anodizing tech- 
niques, contact the Kaiser Aluminum 
sales office or distributor listed in your 
telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11, 
Illinois; Executive Office, Kaiser Bldg., 
Oakland 12, California 





ANODIZING CONDITIONS 





Bath 


Process Composition 


Sulfuric Acid 





Voltage 


Current Density 
Amp /Ft 


Special Conditions 
or Equipment 


Bath temperature 95°F 
Bath temperature 210°f 


Refrigeration equipment t 
maintain temp. 25 to 30°F 


Bath temperature 60-95°F 








Please send, without obligation, the entire “Designing with 


Aluminum” series to 


POSITION 


- , 


COMPANY setting the pace—in growth, quality and service 
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Saves 40% Space! 


TRONGER, TOO 


Than Outmoded 
Tie Rod Cylinders! 


CYLINDERS 


Offer All The Extras As Standard! 


@ NEW exclusive Ingenious Cushion Designs... Super Cushion 
Flexible Seals for Air... New Self-Aligning Master Oil Cushion 


@ Compact design eliminates tie rods, saves up to 40% space 


@ Proven Performance . . . with Extra High Safety Factor 


SQUARE HEADS WITH TIE RODS 


f 4% 
PST NI | Cf SPACE 
Yas ie 

(1-3 T-J{T-s) / save 
DNA ZN Ae 


T-J SPACEMAKER provides additional room for 
adjacent equipment without sacrificing strength ance and dependability. Wide range of styles, capacities for all kinds 


@ Hard Chrome Plated Bodies and Piston Rods (Standard, at no 
extra cost). 


@ OIL pressure to 750—AIR to 200 P.S.I. 


You'll find many answers to automation in your plant with T-J Space- 


A ek se ee ee es ee 


maker Cylinders! Designed with years-ahead features for top perform 


of push-pull-lift operations . . . reduces man-hours and costs! Write 


The Tomkins-Johnson Co., Jackson, Mich. 











NEW LITERATURE . .. send today psalm sancsnie tees enhancer ania 


for new Bulletin with complete de- 


tails of Spacemaker line. TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CI wcwors 





wz 
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ACTIONATOR 


heavy duty electric motor for 











operating valves, dampers, louvers 


The new Honeywell AcTIONATOR is a compact, light- 
weight, rugged and flexible industrial motor for operating 
valves, dampers, louvers, and other final control elements. 
Models are available for mounting on, and operating 
rotary valves or dampers. The ACTIONATOR is also avail- 
able with cam operator and yoke. Internal strain release 
protects valve seats and gear train so that it can be used 
on practically any slip stem valve 


The ACTIONATOR is a reversing capacitor type motor and 
provides on-off, two-position, floating or proportional 
control. Shaft rotation can cover up to 180 degrees in 7 
30, 60, or 120 second timings; torque ratings from 50 to 
200 inch-pounds depending on motor speed 


The proportional control model provides slidewire resis- 
tances of 100, 135 or 1000 ohms, and can be used with any 
type of electric proportional controller. A second slidewire 
can be used for retransmission . to operate another 
motor, or for remote indication. Spst and spdt auxiliary 
switches can also be installed within the end bells. The 
enclosed terminal compartment is designed to meet J.I.C 
standards. 


Limit and auxiliary switches, specially designed by Micro 
Switcu, allow the ACTIONATOR to be used where ambient 
temperatures range from —20 to +150 F. 


For complete information and specifications on the new 
ACTIONATOR, call the nearest Honeywell office, or write 


MINNEAPOLIS-HONEYWELL ReGuLAToR Co (send coupon) to 


Wayne and Windrim Avenues, Philadelphia 44, Pa 
Please send 1 iditior for = on t MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 

ea sen n 1xdditional information on the ae ~ r 
AcTsosaToR Division, Wayne and Windrim Avenues, Phila. 44, Pa 


I'd like a Honeywell sales engineer to 


applications of the ACTIONATOR in my 
Name M N 
N EAP OLIS 
HONEYWELL 
Company 


Address 


Fist Coitiol 
*Tradename Minneapolis-Honeywel! Regulator Co WwW WE 


oy ae) 
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so rowisiws const | Why you get more service from 


V-Belts with y CONCAV 
\, SIDES 


N. YY 


For more information 


rcle 55, inside back cover 


Nylon Pellet 


Le »cks Fastener 


1 nen mating 
the spring-like wedgir 
nvlon pe llet lock 
threads together. Nylok-Detr 
308 N. Woodward Ave., Bit 
Micl 


For more information 
Circle 56, inside back cover 


Packaged 
Industrial Controls 

A line of industn 
viding automatic monitoring and cot 
trol ot 
mechanical conditi: 


} y 
chemical OI 


virtually any 
n that can be meas 


(Continued on page 264) 
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bend causing uneven < 
| the pulley groove (Fis 
it points indicated by 
increased belt oO 

I'o cut down-time and V-belt rey 
evenly and wear longer. Specify Gat 
There is a Gates distributor ne 
belts you need. The Gate Rubber Co 
M ther of V-Belts. 
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PIN-GRIP 
DRIVE RIVETS 


SPEEDS UP BLIND FASTENING! 
The Pin*Grip fastening method requires 
no special tools or skills and eliminates 
the use of costly, time consuming nuts, 
bolts or solid rivets. 


Simply insert Pin*Grip into pre-drilled 
hole and drive the knurled pin flush with 
the rivet head with an ordinary hammer. 
Pin*Grip “pulls together” and locks ma- 
terials into a permanent bond. Absorbs 
tensions, shocks, jars and vibrations. 


Use Pin*Grip for every fastening appli- 
cation — metal to metal, metal to wood 
and compressible materials between 
panels. Just a few of the hundreds of uses 
for Pin*Grip are illustrated on the right. 
Available in a wide range of sizes in 
Universal, Countersunk and Full Brazier 
heads. 


STAR EXPANSION . 


Fasteners For Home and Industry 
142 Liberty Street, New York 6, N.Y 


Branch Offices with Stocks in Princ 





ipal Cities 
*STAR Expansion °©!! 


142 Liberty Street, New York 6, N. Y. 


Please send samples of PIN*GRIP and 
catalogs 
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New Parts and Materials continued 


electrically, includes an 
functions that can be cont 
instruments voltage 
que, timing, pressure, temp 
liquid level, speed, depth, light 
ind deflection. The 


fective over a variety of rang 


control 


ction. Sensitivities begin 


microamp or zero to 


NO SPECIAL TOOLS rmally the units operate on 
NEEDED TO FASTEN hey may be adapted easily 


st cases 


Depending on the circuit 


al e “Te units will initiate desired cont 
ra er | z tion either when an increasing 
be 4 decreasing signal reaches a 


preset 


point. Units also are available with 


Metal to Metal both high and low limits. The controls 


ire of the indicating type, calibrated 


whatever units are applicable, 


giving a con- 


tinual reading of the signal from the 


vith one pointer 


peration being monitored. A second 


] 


ointer may be turned to any place on 


Metal to Wood 


the dial, usually a 95 deg scale arc, to 


fix the allowable signal limit. Control 


TYPICAL _ “ + ane to within 2 per cent 
INSTALLATIONS ‘ia! settings 


Kither on-and-off or locking (shut 
ff) control action may be selected on 
ost units. With on-off, the device 
control action when the signal 
reaches the preset limit, but it contin 
to test the signal periodically. If 
permissible signal level 


} 


-ached, 
unit stops its control of auxiliary 
pment but continues to 
signal With locking yntrol, 
device must be reset manually 
ich time the signa! reacl the con 


trol point. Tipp Mfg. ¢ Tipp City, 


indicate 


For more information 
Circle 57, inside back cover 


Safety Relief Valve 
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Multiple sources for 
“Things” not calied SPRINGS 


Yours to put to work... . our mechanical ingenuity and craftsmanship .. . . 
experienced in producing an infinite variety of metal parts in such fields as automation, 
communication, medical, electronics, safety devices, product development, etc. 

The capacity of ASC springmaking minds and machines is unlimited. 

Ask any Division to examine your sample or blueprint. 
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ans ackuries 
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ASSOCIATED meee 
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ASSOCIATED SPRING CORPORATION 
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Torque... 


% 


\ 


when your equipment is 
powered with Chrysler 
Industrial Engine and 


Chrysler Torque Converter 


Here’s a “natural” for any product requiring 
dependable power plus the means of automatically 
increasing work ability throughout the engine’s 
speed range. 

It’s the Chrysler “power twins’’—Chrysler Indus- 
trial Engine and Chrysler Industrial Torque Con- 
verter. Together, they make a lightweight, compact 
package offering high torque multiplication—up to 
260°; greater torque than you may be getting now— 
plus easy installation and trouble-free operation. 
Torque Converter features include dual cooling 
(liquid and direct air), and an optional built-into- 
housing output shaft governor control. 

Chrysler Industrial Torque Converter is assembled 
with the Chrysler Industrial Engine of the manu- 


facturer’s choice. The combination may be ordered BUILT FOR EACH OTHER— CHRYSLER INDUSTRIAL ENGINE 


Chrysler-equipped for use with direct drive, trans- 
mission or power takeoff. Manufacturers may also AND CHRYSLER INDUSTRIAL TORQUE CONVERTER 
specify high or low inertia flywheel—whichever best 
meets their requirements. 

Check this power combination—Chrysler Indus- | HORSEPOWER 
trial Engine (230 to 331 cubic inch displacement, 
in-line 6 or V-8), plus Chrysler Industrial Torque =. INDUSTRIAL ENGINE DIVISION 
Converter. For more details see a Chrysler Indus- ght 
trial Engine Dealer, or write: Dept. 311, Industrial ‘~ | CHRYSLER CORPORATION 

| WITH A PEDIGREE | 


Chr sler INDUSTRIAL 
ENGINES 
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THE ‘SHAPE OF 


SILI-CONE PROVES REAL COOL 
FOR JET AIRCRAFT EQUIPMENT 


has a capacity of liquid flow at 
per cent over presst It handles air 
gas or liquid 
Ihe valve body is an extra heavy 
carbon steel casting. The stainless steel APPLICATION ‘et aircraft accessories. 
inner valve parts are said to be con Thermal barrier for je 
structed and assembled so that there is 
no stress around the iting area PROBLEM 
I'he valve is made in 4, } and 1} in The original 
sizes. It can be furnished in all stain 
less or other alloys for petrochemical 
service. Protek Specialty Co., P. O 


Box 194, Bellaire, Texas 





For more information 
Circle 58, inside back cover 


* 


Vacuum Pressure Switch 


Designed for airborne electronic sys 
tems, the series responds to pressure 
as low as 2 in. of mercury absolute and 
retains accuracy to +1 in. of mercury 
pressure under extreme environmental 


conditions in aircraft and missile sys 


tems. The basic operating element in ACUSHNET PROCESS COMPANY 


NEW BEDFORD MASSACHUSETTS 
this switch design is the ngid mim is oe 
’ eee Srectston Molded RUBBER, SILICONES -"‘APCOTITE’’ BONDING 
iture bellows. ‘This bellows is sup 


(Continued on page 270) Address all communications to 768 Belleville Ave., New Bedford, Mass 
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Skagit Yarder-Loader, familiar sight around Northwest logging operations, moves 


ponderous logs with ease and agility because of rugged yet light-weight boom of Mayari R. 


“Materials-handling” in the great North woods 


In the sprawling timberlands of the Pacific Northwest Skag! 10 nen find that they can weld Mayar 
they fell the raw materials for lumber, plywood, pulp eadily as re ir carbon steels, with the san 
and matches. Pulling the giant logs to a landing and lure \nd Mavari R has from 5 to 6 time 
loading them on big trucks is the job of mobile loggers ance to atmospheric corrosion, a distinct 
designed and built by Skagi teel and Lron Works in age under damp forest conditions 
Sedro Woolley, Washington All the significant properties of Maya 

The lovs are heavy and the voine’s rough. so thess with dozen f ease histories and appl 
mobile loggers must be rugged yet highly maneuver graphs, are interesting! t forth in Cat 
able. To cut down unnecessary weight, Skagit builds you would like to have a copy just get 
the lifting booms from : rles and channels of Mayari R the Bethlehe distri sales office near 
low-alloy, high-strength steel. Because Mayari R has a 


; SET EM STI PAN SETHI 
substantially hieher vield int than carbon steel. an RBRETHLEHEM EL COMPANY, BET 


0 Pa ( 


amply strong boom can be built with lighter members ( Ste 


Mayari R... High-Strength, Corrosion-Resisting Steel 
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-anew name and anew 


4 


in of ‘CONTROL SWITCH design 


o- 





HEAVY-DUTY 


S \ te 

ae “yaar Li ix 
Ne 
OIL-TIGHT—WATER-TIGHT—DUST-TIGHT 


peddle by machine lool butldew 
lo wmuchine ool guecificidiond 





MAIN BLOCK is unit-molded to 
assure alignment and simplify 
as 





HEAVY-DUTY SILVER-ALLOY 
CONTACT POINTS for maximum 
electrical capacity and long life. 





HEAVY-DUTY TERMINAL 
SCREWS, with ¥%" thread con- 
tact, prevent stripping during 





BRASS INSERTS MOLDED IN 
THE BLOCK permanently hold 
stationary contacts. They alse 
provide more thread support for 
the Ne. 8-32 terminal screws 
that are equipped with captive 
fiat ond lock type washers. 


A new name—GOLD-N-RING Sealtight Control 
Switch! A new conception —a control switch designed 
and built BY a manufacturer of machine tools — FOR 
machine tool builders! 

A product of the same machine tool background 
responsible for Namco Solenoids and Snap-Lock Limit 
Switches, it gives designers a package of greater elec- 
trical efficiency —available from a single source, with 
a single source responsibility 

Shown here are only a few of many reasons why 
the GOLD-N-RING Control Switch makes it pos- 
sible to match machine tool mechanical ruggedness 
with equally durable electrical efficiency 





For complete details, send for Bulletin ECS-56. Better yet, ask 
for a representative te bring « switch fer your examination. 


ELECTRICAL 


DIVISION 


THE NATIONAL ACME COMPANY «© 170 EAST I131ST STREET © CLEVELAND 8, OHIO 





NEVER A BLIND SPOT ~~~" 


with Universal’s Boardmaster. .. 


The Drafting Machine with 
MORE Built-In Advantages 


Only Universal features the protractor OVER the 

arm for 100% visibility. Blind readings are elimi 

nated and controls cannot be lost under the arm 

struts. The Boardmaster controls are large in size 

and compactly grouped for comfortable, easy opera- 

tion. Ask your dealer about these and MANY more 

Boardmaster advantages ... or write for illustrated 

bulletin. See for yourself why Universal Boardmas- 

ter is preferred by engineers and draftsmen all over ‘ — 

the world! Close-Tolerance 


The first word in SCALES... ae soe 
the last word in PRECISION ! 


uv 


l 
even eAl (_—-% deg 
“RALIN oi toe hk 
pu 7 oo 1icCad-SCTew 


f travel for the cam 


70 turns of the lead 


Engine-divided duraluminum. 10 design are 
improvements! FREE DURALINE SCALE oe 
SELECTOR. Ask your dealer or write direct. brated scal 


the teetl 
FIRST UNIVERSAL 


ean?) 2 Smal ice b Vet tl | mete! 1 Jel FS -bahel 
1901 7960 LORAIN AVENUE + CLEVELAND 2, OHIO 


(Continued on page 
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another basic reason 


why industry prefers 


OHMITE 


COMPONENTS 


better quality 
through more advanced 
research and testing! 


Behind every Ohmite component is a 
bulwark of advanced research and 
testing laboratories. These laboratories 
use the finest scientific instruments and 
equipment. Here Ohmite products 

are tested and retested under the 

most grueling conditions to detect possi- 
ble sources of trouble. And these same 
laboratories are used for the develop- 
ment of new materials, new processes, 
and new designs . . . to build reliability 
into Ohmite products that set new 
standards for long life and 


trouble-free performance. 


High temperature globar fur- 
nace; muffle furnace for enamel 
testing; hydrogen atmosphere 
sintering furnace. 


Microscopic 


Instruments shown above are 
used to check and standardize 
the many pieces of Ohmite elec- 


trical test equipment. 


and petrographic 
equipment used in Ohmite lab- 
oratories for optical examina- 
tion of materials and products. 


Humidity chambers using pro- 
gram -controlled cycles; here 
Ohmite products are tested un- 
der a wide range of temperature 
and humidity conditions. 


Microscopic analysis of struc 
ture using metallograph. Ther 
mal expansion of ceramics and 
vitreous enamels can be deter 
mined with interferometer 
equipment. 


This power panel provides AC 
or DC in a wide range of cur- 
rents, voltages, and frequencies 
-+. permits testing Ohmite prod 
ucts under operating conditions 


X-ray Diffractometer and X-ray Fluorescence Spectrometer make possible 
the determination of crystal structure, as well as elemental composition of 
materials and products by means of X rays. 


a 
<= 





close-control RHEOSTATS 


Py s ene All-ceramic and metal, close-control rheostats for 
unsurpassed dependability and smoothness of operation. 

UI re ld | | y Ten stock sizes, 25 to 1,000 watts. 
wire-wound RESISTORS 


. A wide range of dependable, fixed, adjustable, tapped, 
and noninductive power wire-wound resistors. Also 
a wide range of precision resistors. 


general-purpose RELAYS 


. 
65 Types in four stock models. Good delivery on made-to-order 
WI relays. Contact current ratings up to 25 amps, AC or DC. 
Wide variety of contact arrangements. Hermetically sealed 
or dust-protective enclosures available 


® high-current TAP SWITCHES 
Five compact models, up to 100 amperes, AC, up to 12 

taps. All-ceramic and metal construction. Silver-to- 

silver contacts, with self-cleaning rotor contact. 


COMPONENTS radio-frequency CHOKES 


Single layer R.F. plate chokes and power line chokes 
on steatite or plastic cores. Protected by a special 
moisture-resistant coating. 


“ 


ve a \ 


os WA A pltwth OH MITE 


for Catalog and 
Engineering Monvol. 


® 
_— 


RHEOSTATS + RESISTORS + RELAYS » TAP SWITCHES * TANTALUM CAPACITORS 
OHMITE MANUFACTURING COMPANY e¢ 3611 Howard Street, Skokie, Illinois 








New Parts and Materials continued 


lowing the scale bar to spring back to 
its original position. Cam settings ar¢ 
read directly on the scale bar, which 
is calibrated in revolutions of lead 
screw. 

I'he base of the assembly measur« 
4h x 23 x 148 in. wide. Arch Instru 
ment Co., Inc., 101 Holmes St., N 
Quincy, Mass 


For more information— 
Circle 61, inside back cover 


Polyurethane 


Deas Bisseriale the new molding material that’s 


A line of polyurethane foam can be b ] ] 
supplied in rolls, heets or slabs in oth pgeltici.. ANC GENTLE | 
thicknesses from 4 to 12 in ind 


widths up to 48 in The line includes 


ten resiliencies, from very soft to very ; 
‘ Ace-Hide is a new rubber-plastic molding 


1 PI C: material designed to take a beating without 
colors. ‘Texas Foamed Plastics Corp., showing it. Its toughness, smoothness, resil- 
Gonzales lexas 


ience and excellent chemical resistance have 
a already led to wide-spread use for things like 
Circle 62, inside back cover chair arm pads, scuff guards, acid pails and 


a 


: 
firm in any shade of the seven basi 


y golf bag tops. 

Ace-Hide ocid pail Ace-Hide is a special blend of rubber with 
plastic, hence is light in weight and has good 
electrical and thermal insulating properties. 
Rigidity and impact strength (to 10.0 Izod) 
can be varied to suit. Takes inserts well. 
Surface is smooth, shiny. Does not develop 
flexing cracks, and ages well. Ace molding 
facilities offer wide range of sizes and shapes. 
We'll be glad to make specific recommenda- 
tions. Write today. 


j 


Molded top for golf bag 


Ace-Hide and many other hard and soft rub- 

ber, plastics, and rubber-plastic blends are 
Large molding is lid described in 80 pg. ACE Handbook. Write for 
for beverage cooler your copy today! 


High Sensitivity Relay Sin a ® " 
sensitwities from 0.2 micramp to AME rubber and plastic products 


10 amp are possible or 0.1 milliv to 
500 v. A-c relays have built-in silicon AMERICAN HARD RUBBER COMPANY 
or germanium diodes, or copper oxide 93 WORTH STREET +» NEW YORK 13, WN. Y. 


(Continued on page 276) 
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Why the trend to heat-treated cap screws 
in the heavy equipment industry? 


Chicago Screw engineers worked with leading manufacturers 
to develop the high-strength, heat-treated screws that 
take more punishment and greatly reduce fastener costs 


Strength, and the ability to with- 
stand severe punishment, are prime 
requirements for fasteners used in 
heavy equipment. As a leading fas- 
tener source for most of the top 
manufacturers of heavy equipment, 
CHICAGO SCREW conducts a thorough 
research and development program 
aimed at steadily improving fastener 
performance. 

A major result of this program is 
the development of the CHICAGO car- 
bon-restored heat-treated cap screw, 
now replacing bright-finish fasteners 
for most heavy equipment applica- 
tions. Design engineers have found 
the far greater tensile strength of the 
heat-treated fastener (see chart) gives 
a better fastening with fewer—or 
smaller—screws. This means less 
weight . . . and a considerable reduc- 
tion in fastener costs. 


In addition to greater strength, 
CHICAGO heat-treated cap screws 
prove far superior in withstanding 
fatigue, wear, shock and vibration. 
This is because a major cause of fas 
tener failure—a surface layer of soft, 
decarburized steel—is eliminated by 
our unique Carbon Restoration pro¢ 
ess. Vital surface carbon is restored 
in a scientifically controlled process 
during final heat-treating, producing 
a fastener that’s uniformly hard from 
core to surface. 

Our engineers will be glad to advise 
you on designing to best take advan- 
tage of heat-treated cap screws. For 
complete information on cost savings 
you can get in your products 
and a detailed version of the con- 
densed tensile strength chart at right 

.. drop a line to our Standard Prod- 
ucts Division. 














| 











THE CHICAGO SCREW COMPANY 


DIVISION OF STANDARD 


SCREW COMPANY @ 


2507 WASHINGTON BOULEVARD, BELLWOOD 


ESTABLISHED 1872 


ILLINOIS 


Product En November, 1956 


gineering 
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SALES REPRESENTATIVES 


J. NEILL ARMSTRONG, INC. 


Westmont, New Jersey 
BECKETT-HARCUM CO. 
Wilmington, Ohio 

Cc. P. ELLIOTT CO. 
Denver, Colorado 
GILMORE SALES CO. 
Detroit, Michigan 
HACKETT BROTHERS, INC. 
North Manchester, Indiong 
KNOX, INC. 

East Walpole, Mass. 

H. D. MacRAE 

Rochester, New York 


THE MERCER COMPANY 
Milwovkee, Wisconsin 


WALTER NORRIS ENGR. CO. 


Chicago, Illinois 


PAR INDUSTRIAL SALES LTD. 

Toronto, Canada 

PNEUMATIC ENGR. CO. 

Hartford, Conn 

P. W. RICE 

Cleveland, Ohio 

THE RODEN COMPANY 

Cranford, New Jersey 

H. U. ROGNESS, INC. 

Minneapolis, Minnesota 

THE RUCKER COMPANY 

Ookland, California 

ROBERT TAYLOR & SONS 

Solt Loke City, Uteh 

WOMACK MACHINE & 
suPPLY CO 

Dallas, Texas 

ZOPF ENGINEERING CO. 

Konsos City, Missouri 


ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, Indiana 


C) Have Field Representative call 
C) Send Bulletin 105 (Square Line) 
C) Send Bulletin 101A (Round Line) 


Position 





WHY DO THIS... 
hy ae 


\ a 


Your requirements 
done the modern way 





Here are a few specialties that WEST VIRGINIA WORKS roll. 


SPECIAL SECTIONS ARE VERSATILE 


Manufacturers are finding it vastly profitable to use special sections 
for hundreds of different production purposes. Many jobs, now being 
produced by hand, can be rolled to your exact specifications. This cuts 
out costly machining and hand labor. Some have cut production costs 
in half by using specially rolled sections. Inquire about this money- 
saving, time-saving production method. 


Write or Call for FREE ENGINEERING CONSULTANT Service! 
West Virginia Works 
CONNORS ‘STEEL DIVISION 


H. K. PORTER COMPANY 


P. O. Box 316 HUNTINGTON, WEST VIRGINIA 
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rectifiers. ‘Trip point accuracy varies 
from 1 to 25 per cent, depending on 
the specifications. 

Contact ratings are from 5 to 125 
milliamp, d-c. Assembly Products, 
Inc., Desert Hot Springs, Calif 


For more information— 
Circle 63, inside back cover 


Finish for Die Castings 


[his finish is designed to produc 


uniform dense black finish on zinc, 
cadmium or zinc-base die castings 
Ihe process involved is fast, can be 
conducted at room temperature, ré 
quires no exhaust equipment, and fea 
tures a cycling period 
idjusted to automati 
tion 
Lhe base 
metal to be 
thicker, dense 
obtained by 
the result 
this new coating. ¢ 
cal Corp., Rockville, Conn 
For more information 
Circle 64, inside back cover 


Aluminum Packing Gland 


These packing glands are m ichined 
from 24S-T4 aluminum, and designed 
for sealing wires, tubes or rods of any 
material. They are also made of Type 
303 stainless steel 

Bore diameters of x, . $ and 


(Continued on page 280) 
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Machine Tools And 
Power Transmission Equipment 


STYLE GU —A packaged sealing 
unit containing both rons ¢ “ 
stationary seal faces -_ —S 
metal housing. Stock sizes for 


950 through 4.000. 


og And Compressors 
po —— Rugged flexj 
sient: § ingle or doub] 
es for Shafts -250 th Ny 
STYLE RFO 
Roto-flex sea 


e Stuffing 


bility. Only 
Nits. Stoci 
rough 4.000. om 
Lf . Specia 
* ‘Or installa 


~ ily designed 
10n outs; 
$lZes for oan 


through 4.000. 


A Complete Line 


GITs SHAFT SEALS 
For Every Application 


These modern, mechanical, face-type seals are carried in stock — 
te save you time and money. Write for detailed data. 


GITs BROS. Mrs. (Co. 
18388 South Kilbourn Avenve * Chicago 23, Illinois 


i Specialists In Lubricating Devices And 

Heavy Machine Tools Spent," Lebricting Doves And 

igh- d 

LE DPC -—A high-speea, 

5 omy st seal, for more come 
installation in heavy in 

machinery. Stock sizes for shafts 

250 through 4.000. 











Household Appliances a 
I m 
SGU —A factory asse 
oi seal for the small-budge’ 
wat Stock sizes for shafts . 


a | ) through 1.000. 


Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 























ONE LABEL FOR AL. 


TWO LABELS FOR 2N. 











Significant 


Labels of modern 
metal founding 


at the Die Casting Division of 
MADISON-KIPP Corporation 


Please clip this ad as a reminder to contact 


us when you have die casting requirements 


bd e MADISON-KIPP CORPORATION 


RB [Z 206 WAUBESA STREET +* MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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Product 


RIGHT ARM 


of industrial research 


INGLE to 8-channel inkless and permanent 
~ recording in true rec tangular coordinates 
f 0-100 cps phenomena — ranging from 
t data to atomic reactor 
| and growing role 
rding 


8-,6- CHANNEL 4-CHANNEL 2-CHANNEL 


Engineeru Novet 


1-CHANNEL 


Sanborn's galvanometer 
writing arms record 
valuable data to help 
solve the countiess 
measurement problems at 
research, design, and 
production testing. 


The advantages of a Sanborn 
equipment the “right your recordin 
eee ecu extreme } _vV Means 
of a dozen different interchatr , ' 


ben | Se 


I , 


2-, 4-, 6-, 8-CHANNEL 
ANALOG COMPUTER SYSTEMS 





there's no end 
to the variety 
of products 
improved by 
Perkins 
custom-cut 





Perkins is a gear engineering organization 
with a 35 years’ tradition of New England 
craftsmanship as background. As one of the 
country’s largest producers of gears to cus- 
tomers specifications, Perkins will meet your 
specific requirements for gears —regardless of 
size, type, material or quantity desired, and 
at competitive prices. You furnish the specifi- 
cations, we'll produce the gears. 


PERKINS MAKES in all materials, metallic or non 
metallic, and in any size, to your specifications: heli- 
cal gears, bevel gears, sprockets, ratchets, worm 
gears, spur gears with shaved or ground teeth, groun 
thread worms 


NOTE: The PERKINS PRECISION SPRING COINLER is the 
latest development in the spring coiler field and elim- 
inates entirely the use of arbors and long set-up time 
It is a complete self-sufficient machine and enables 
you to make the spring you want when you want it 
— in seconds. The coiler produces any type of spring, 
in any diameter and any pitch with this range: Wire 
Sizes .005 to .125. Diameter from 3/32” to 12” and 
larger. Size of the compact coiler is only 7/2 x 16” 
A POWER MODEL mounted on a welded steel console 
cabinet base is also available. Full information on 
request 7 


Perkins Machine 
& Gear Company 


105 Circuit Ave. 
West Springfield, N. Y. 
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Se lant ire of nc 
prene, lava, Teflon or asbestos-graph 
ite. Conax Corp., 7811 Sheridan 


Drive, Buffalo 21, N. Y 


in. are available 


For more information 
Circle 65, inside back cover 


Absolute Air Pressure 
Switches 


These pressure wit ( 
igned for aircraft, guided missiles and 
other pressure control itions 
shock 
important factor 
Electrical 
rating 110 \ 
wc; 28 v d-c, 5 non-inductive 
Newark 


Bloom 


where wide temperature 
ind vibration are 
Weight is 23 oz. 


7} ] 1] ro. 
single-pole, single-throw, 


rating 1s 


Accuracy is said to be +4 psi 
Controls », 15S Ward St., 
field, N. J 


For more information 


Circle 66, inside back cover 


™" 


. a 


Self-Locking Cap Nuts 

These nuts have a resilient pellet of 
nylon permanently imbedded in each 
nut. The pellet projects beyond the 
threads and, when engaged, is com 


pressed by the mating threads. These 


(Continued on page 284) 
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»+.and you can count on improved 
product appearance with . 











Metal kitchen cabinets with unsightly production holes 

showing? Not if Fastex Plasti-Plugs (one piece, self- 

retaining hole plugs) are used! Snapping-in with a light 

+ touch of the finger, Plasti-Plugs are available in 45 stand- 

- ard sizes, in colors to match every product. Low in cost to 
‘ijeae —— “—— buy and apply, Plasti-Plugs do double duty too—can be 
— oe ee ee oe ee oe oe oe used for dust protection, friction glides and as replaceable 
—— Sz plugs. Special moisture-sealing plugs may also be had. 
Made of polystyrene, nylon or vinyl, they’re non-corrosive, 


| r 2 
nn 2 L_é ¥ ; 
: SA) always good-looking. 


Cover Silent 


access holes drawer glides Fc FAST; % 


Trade Mark 
195 Algonquin Road, Des Plaines, Illinois 
In Canada: Canada II! s Tools Limited, Toronto, Ontario 


Write for free catalog 


_ z cara sizean 


listed . . . tells how easily 
you can “snap in” Plasti- > . DIVISIONS OF ILLINOIS TOOL WORKS 


Plugs by Fastex. 








A-L HOT EXTRUSIONS (solid and hollow 
may solve problems for you 


ges of hot-extruded spec cial all 


Help! — ant 


€ have a part $ pr 
extr ions migt 


representative for 1 
STAINLESS STEEL 
TOOL STEEL 
HIGH TEMPERATURE STEEL 
OTHER STEELS 


Name 


Company 





A ! lress 








Where can these leading advar lloy steels 


apply to your production? 

1. Hot extrusions require very little finishing before use, even in the 
case of involved shapes. The scrap loss is small and you can buy raw 
materials closer to finish size. You buy less high-cost steel, cut away less 


of it . . . save both in time and 


material cost 
2. The range of shapes, solid or hollow, which can be hot-extruded is 
almost infinite. They can be easily and qu nicky produced in an y quantity. 
Dies for new or experimental parts cost little and can be made up fast. 
@ We're ready to serve your needs with hot extrusions in any grade of 
stainless or high temperature steel, many tool steel grades and other 
steels. Call us in to help. Allegheny Ludlum Steel Corporation, Oliver 


Building., Pittsburgh 22, Pennsylvania. 


Leading Producer-High Alloy Steels 


Allegheny Ludlum 


weo ssie 


Product | 


ngineerng 


stime-resTed | | 
| anes ste | 
- 





S-52 is widely used for tooling, gauging, 
templates, stretch forming, forming 
dies and hydro-press forms. 


It’s smooth, slick as glass. Forms non- 


FORMICA §-52 ferrous metals, plastics, wood, rubber, vul- 


canized fibres and similar ductile material. 


for better Won't transfer any surface irregularities. 

S-52 is 8 times stronger than hard maple 

stretch OM in dent resistance. Yet it’s easy to machine 
with conventional metalworking tools. 

Now available in sheet thicknesses up to 

"; widths 24”, 30”, 36”; lengths 42”, 60”, 

72”, 84”, 96”. Sheets 36” x 96” in stock for 

prompt shipment. For further information 

on how you can use S-52 for better, more 

economical metal forming, write today for 

free bulletin 604 and S-52 data sheet. 

Formica Corporation, 4676 Spring Grove 

Ave., Cincinnati 32, Ohio. F1-1183 


ORMICaA 1st choice in laminated plastics 


® Application @ Fabricating 


engineering ®@ Customer stock 


@ Research service 
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Model 33AG-4 
Lubro-Control Unit / 


For complete information about 
the new 33AG-4 unit, call your 
nearby Norgren Representative 
listed in your telephone direc- 
tory—or WRITE THE FACTORY 
FOR BROCHURE 556. 





...The Aerosol Lubricator 


MACHINE TOOL DESIGNERS 


Have been asking for 


v4 
MICRO-FOG.33AG-4 couract 


sures ‘13: oie 
5-3/16" x Car. 


COMPLETE - 
includes an Air Line Filter, 
@ relieving Air Pres- 


sure 
MICRO- 
with a 
capacity. 


, and @ 
Lubricator 
pint oi! 





il 





© Filter one for MICRO-FOG. 


* Regulator 
* Lubricator 


EASY TO MAINTAIN 
No tools needed to reach 
filter element or to refill 

. Back cover is 


MICRO-FOG, 
by 


3428 SO ELATIST., ENGLEWOOD, COLORADO 
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fasteners withstand temperatures rang 
70 to above 250 | Ny 
611 Industrial A Para 


ing from 
lok Corp.., 
mus, N. J 


For more information 
Circle 67 


inside back cover 


Compression-T ype 
Pipe Coupling 


stecl 


[his 


ling eliminates thread « 


COnMip 


pipe lo make a joint 
Pl] 


slipped over the unth1 


the steel pipe and tigh 


pip 


ince pipe measurement 


ordinary wrench. Cl 


unnecessar®\ 


[he 


i maximum 7 deg of angular defi 


illows misaligned p 


device 
tion. The coupling withstands wo 
20 t} psi 
UL-approved for carrying haz 
fluids. Guardian Products Cor 
E. Second St., Michigan City, Ind 


ing pressures up to 


For more information 
Circle 68, inside back cover 


Time Delay Relay 


time delay applications 


For 


ing frequent time 


requl 
idjustments a lin 
of dial head time delay relays are col] 
coded to identify the 
I'here are four timing 1 
1/10 to 3 sec, 1/10 to 10 s« lf 
to 2 min, to 15 n 
Ihe relay consists of a 


timing rang 


. lab] 
ieee vallaDk 


30 sex 
r) TT t 
pric lit} ! 
7 ly 
sembly, 


minal Che 


trom 5 F to 
[hey can be supplied for con 


timing head, a solenoid a 


switch, a coil and ter 


relatively unaffected 
160 | 
(Continued on page 285) 
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... All the Advantages of 


MICRO-FOG. 


in a compact, cabinet Lubro-Control Unit 


«++ FOR AIR OPERATED 
MACHINE TOOL COMPONENTS 


* FEED MECHANISMS 
« CHUCKS 

FILTER REMOVES SOLIDS. * CLUTCHES 

tinuous a-c dutv and for continuous LIQUIDS, * BRAKES 

or intermittent d-c service. ‘They are Me BH dy 

iwailable for a-c operation at all stand Optional location of drain ~ 


I 
ird voltages from 6 to 550 v, 50 and 
25 cps. For d-c operation, they are 
made for all standard voltages from ( 
to 230 v. A’G’A Division, Elastic Stop 
Nut Corporation of America, Eliza 


beth, N. J peg Be OF 


For more information —_ . , Ae iy paessere 
Circle 69, inside back cover —a range 0-125 psi 


Large Nuts EFFICIENT, MICRO-FOC 
Png oe 


Creates 
} ) that can be unto str 
lotted types are made in sizes 2 in buted  lumrication 


Nuts of the standard, locking and 





ind over and are carried in stock. Both ~~ ao aed 
low and high carbon steels are used, 

heat treated if desired. Security Lock 
nut Corp., 1800 N. 15 St., Melrose 
Park, I] 








inside back cover 


” a more information possible adjustmen ay odel 3 3A G; 4 
rope ; 


4 

ond. wy Lubro-Control Unit 

auxiliary air circuit. © Filter 

Solder Preforms * Regulator 

* Lubricator 
Preformed solders such as washers, 

rings, coils, cut shapes, pellets and 

foil are available in energized rosin 

alia EASY-TO-SEE 

OIL LEVEL QUICK MAINTENANCE 

wire and sheet solder. Alpha Metals, shows at @ glance when oil re No tools needed to reach filter 


cy . plenishing is necessary. Easy to lement or to refill oi! reser 
Inc., 56 Water St., Jersey City, N. J fill torpee 8 pint ol reservoir voir, Bach cover is removable 


filled, acid-cored, single core, 


For more information For complete information about 
the new 33AG-4 unit, call your 


Circle 71, inside back cover - 
: 4 nearby Norgren Representative 
listed in your telephone dire 


"4 tory—or WRITE THE FACTORY 
; 4 FOR BROCHURE 556. 
Oil and Heat-Resistant 
Label 4 
® 
his smooth-surface label resists at MICRO-FOG 


tack from heat, oil, grease, dirt and by 


many chemicals and acids. Under con 
3428 $0. ELATI STREET, ENGLEWOO0D,COLORADO 
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Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma 
terials, shown in dumping position. INSET: “Dacron” is the reinforcement in the V-belts on 
the 13-inch, 2-groove drive—increasing delivered horsepower, efficiency of hydraulic pump 


How the Dempster-Dumpster’s V-belt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


The lifting and steering power of the Dempster-Dumpster gen 
erates from a single hydraulic pump driven by V-belts. To in 


sure dependable, slip-free operation and positive starting at 6 REASONS FOR USING PREMIUM 


this important spot, Dempster Brothers, Inc., switched to pre 
mium V-belts reinforced with Du Pont ‘“Dacron’’* polyester V-BELTS REINFORCED WITH “DACRON” 
fiber. During the six years since the change, the belts have been 
proving their superiority on hundreds of Dempster-Dumpsters 
in use throughout the country. 





¢ Transmit up to 40% more horse- 


. ower. 
Slippage and stretching have been sharply reduced by the P 


40% greater strength of belts made with Du Pont “Dacron’’ 
Two premium V-belts now do the work formerly handled by 
three standard belts. The belts remain stable . . . deliver more 
horsepower from the pump. And the ability of these belts to 
withstand greater shock loading assures fewer replacements, 
more efficient, trouble-free operation. « Cut downtime, 


e¢ Withstand greater shock 
loading. 


e Longer flex life. 


In designing your next drive, investigate the advantages of 
premium V-belts made with “‘Dacron’’. They combine the 
unique properties of the ‘““Dacron’’ yarn made by Du Pont and 
the highest skills of the leading V-belt manufacturers. For a 
list of manufacturers using “‘Dacron’’ in premium V-belts, write 
to E. I. du Pont de Nemours & Co. (Inc.), Textile Fibers Dept., 
Wilmington 98, Delaware. Premium V-belts shown in above 
photo were manufactured by the U.S. Rubber Company. 


‘*‘Dacron" in V-Belts “Dacron” is Du Ponts regiired 


REG. U. S&S. PAT. OFF 


e Low stretch. 


¢ Require less 
maintenance. 





®€6._ us part orf 


SETTER THINGS FOR BETTER LIVING . - THROUGH CHEMISTRY 


Product Engineering No 





Write for FREE copy of “Circuit Rider” 
booklet. It explains the above circuit 
plus many others. 


YOUR DEPENDABLE **SINGLE SOURCE’ 
FOR AIR OR HYORAULIC EQUIPMENT 


from the 
a 
simplest to the 
most complex 
= 


‘hegan 


specify... | 


. 7 
(== 


HYDRAULIC CONTROL VALVE 


ROTOCAST HYDRAULIC CYLINDER 


v 
PRESSURE RELIEF VALVE 


} 
> 
oe 


HYDRAULIC POWER UNIT 


we 


-=—" 
s cs 2. 
ys 
Dg 


. 
¢ 


= 


Yes, from the simpfest to the most complex circuit and for 
dependable well-designed equipment . . 


. it's Logan. Your 


"Single-Sourg€’ supplier of air and hydraulic equipment. 
Eliminate fnultiple-source buying. With Logan you get. . 


ONE-SOURCE manufacturing 
responsibility 


MEMBER: Natl. Mach. Tool Builders’ 
Assn., Natl. Fluid Power Assn 


/* 


a 


60M 


Properly Designed . . Properly Equipped By Logan 


ONE-MANUFACTURER 
. « « ONE-ORDER purchasing. 


LOGANSPORT MACHINE CO., INC. 
BI2 CENTER AVENUE, LOGANSPORT, INDIANA 
Please Send Copy of Catalog: 
(100-1 Air Cylinders 100-5-1 Ulremotion (C) 200-2 Rotocast Hyd. 
i inders 
C) 100.2 - Type Air C) St Presses C) 200.3 % Seri 
© 100-3 pa mana CD Facts of = 200-4 Nid Valve 
() 100-4 Air Valves umps 70-1 Chucks 
( 100-5 Logemquere 1 C) ABC Booklet 
To: Cylinders Units ") Circuit Rider 
NAME TITLE 
COMPANY 
ADORESS 




















work of 50 
imensional 


In Automation . . . Instrumentation . . .‘ 
Supersonic Aircraft—wherever true automatic 
control is needed, 3 dimensional cams by Parker can literally 
make machinery “think”. By controlling relative motions through 
geometric and non-geometric curves, these mechanical “brains” 
take virtually any two variables and extract the correct functional 
resultant in a split second. Parker machines ultra precision 
into thousands of specified cam stations and to all intermediate 
points between stations! For prototype, master or production runs 
of 3 dimensional cams—you devise the problem, Parker will 
engineer and machine the answer! 


Send today for “3 Dimensional Cams" — 
technical data on Parker's ability to moke 


superhuman functions automatic. 


THI 


PARKER ¢ 


\ 

STAMP WORKS. IN( te 
CAM DIVISION 

FRANKLIN AVENUE @ HARTFORD, CONNECTICU1 


New Parts and Materials continued 


ditions of absolute bonding, the label 
surfaces are reported! hard and 
smooth, while continued exposure re 
sulted in gradual darkening from light 
beige at 200 F to brown at 400 F. 
Labels which had been tinted with 
silver or black inks were not affected 
visibly. Avery Adhesi Label Corp., 
Monrovia, Calif 


For more information 
Circle 72, inside back cover 


Device Cleans 
Reciprocating Mechanisms 


A 3 deg on-clogging metalli 


wiper-scraper fo! stripping of foreign 
matter from rods in_ reciprocating 
mechanisms consists of a scraper ring 
formed from drawn beryllium copper 
rectangular wire. Spiral winding of th 
scraper ring eliminate 
through which dirt might pass. It 
held within an injection moulded 
elastomer element, annular in shap¢ 
Ihe device is currently available in 
ill popular sizes. Equi-Flex Products 
Div., Master Pneumati 
Sherwood. Detroit 34. 


For more information 
Circle 73, inside back cover 


Pushbutton Switch 


This dust, oil and water-tight unit 
meets all JIC and NMTBA specihica 
tions. Built to mount in 142 in. dia 
holes on standard panel mounting 
centers, the switch will accommodate 

I ] 


panel thicknesses of % to $ in. in 


increments of ind dou 


ble pole contact oO in be used 
| dif 
ferent types yf pushbutton ind Se. 


lector operator heads made by thi 


interchangeabh 


} 


manufacturer. Interchangeabl 


(Continued on page 292) 


roduct Enginecring Novemb« 195¢ 








‘Little things ‘will moon, Nag 
big problemuonthe . Fag ¥ i 


Re 
cm 


ELGIN can mass produce your miniaturized assemblies at lower cost 


As more companies plan for miniaturized production they encounter the problem of handling 
small parts efficiently. Many leading producers solve this difficulty by letting Elgin “thread 
the needle” for them. Elgin has the broad experience and specialized facilities to produce small 
assemblies in volume at lower cost. After all, miniaturization has been our business for years. 


Read about Elgin’s “Practical Miniaturization.” Our booklet tells how Elgin > 


“wT 
-_ 
_ 
= 


has helped others . . . how Elgin can help you. Write today for your copy. “te 


ELGIN NATIONAL WATCH COMPANY 


+ MICRONICS DIVISION e ELGIN, ILLINOIS 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * ¢ 


Tips for designers 


LF 


4 


oI 


oS). 
“O04 
ey 
Rotary lawn mower utilizes abrasion resist- 
ance of Taylor phenol laminate washer in slip- 


clutch attachment of drive shaft to cutting blade. 


Coil forms for this solenoid have to operate at 
high temperatures ...an ideal application for 


Taylor glass melamine laminates. 


Railroad track-joint insulation, a specially 
developed grade of Taylor vulcanized fibre, 
withstands heavy impact and mechanical stress 
of high-speed trains. 


Fuel-line ciamp for a fighter plane's pipeline 
system is machined from Taylor fabric base 
laminate which has high mechanical strength and 


resists extreme temperature and humidity 





NEW TAYLOR 
COPPER-CLAD LAMINATES 
Taylor GEC (glass-epoxy 
Copper-Clad and Taylor XX XP- 
242 cold 


phenol) 


punching (paper 


Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out 


standing electrical properties 











TAYLOR 


Plants in Norr 


Shop Talk 


PISRE CoO. 


stown, Pa. and La Verne, Calif 


OPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Fuse holder used in power lines for underground trolley service is 


machined to extremely close tolerances from Taylor Grade XX tubing 


Make strong insulated parts 
... from TAYLOR laminated tubes and rods 


These rugged, readily machined 
materials make outstanding elec- 
trical or mechanical components 

at substantial savings in fabrica- 
tion, assembly, and material costs. 
Taylor Laminated tubes and rods 
are the logical choice wherever 
specifications call for mechanical 
resistance, and 


strength, heat 


electrical insulation. 


Taylor tubes and rods are made 
in many paper, fabric, and glass- 
base grades, with special formula- 
tions of phenol, silicone, melamine, 
or epoxy resins. Within the com- 
plete line the designer and the 
production man can find a variety 
of combinations of electrical and 
physical properties for a broad 


range of product applications. 


‘roduct Engineering 


Taylor tubes and rods are stand- 
ard products. Tubes are available 
with inside diameters as small as 
three thirty-seconds of an inch... 
rods with diameters from one- 


sixteenth of an inch. 


A Taylor sales engineer will be 
glad to help you select the grade 
and size of laminated tubes or 
rods to match the exact require- 
ments of your application. And, 
you can eliminate many purchas- 
ing, stocking and manufacturing 
problems by having the Taylor 
Fabrication Division produce fin- 
ished parts to your specifications. 
Call 


engineer for a discussion of your 


your nearest Taylor sales 


specific needs. 


Novemb« 
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actual size 





New C-series solenoid valve offers 
recognized ‘‘Skinner Quality’’ at low cost 


This is a faithful reproduction — in miniature — of 
the time-tested, 2-way, normally closed Skinner V5 
except that the body is made of brass. 

This new, compact Skinner valve weighs only 12 
ounces, yet it’s rugged enough to last millions of 
cycles on most applications. It is a packless, direct- 
acting valve with only two moving parts. And it’s 
absolutely bubbletight — even on vacuum. This 
C-Series Skinner valve is failproof, too — positive 
closing is assured by a spring return. It can be 
mounted in any position and is ideal for direct-line 
mounting. 


You'll find this new valve, with its recognized 
“Skinner Quality,” the perfect low-cost answer to a 
wide range of flow control problems. It works effi- 
ciently with air, water, oils, gasoline and many other 
media. Typical applications include: automotive fuel 
systems, welding equipment, vending machines, lu- 
bricating devices, spraying equipment, air horns, 
water softeners, humidifiers and instrumentation. 

Our Bulletin D11.1 contains complete information 
on this valve — flow curves, optional features, dimen- 
sions, electrical data, etc. We will be happy to send 
you a copy on request. 


ELECTRIC VALVE 
DIVISION connecricur 


THE SKINNER CHUCK COMPANY 





Sterling Speed-Trol 
Variable Speed Motors 


Sterling Slo-Speed 
Gear Motors 


Sterling Constant 
Normal Speed Motors 


" * 
i aititenteneeeenee 


Sterling Multi-Mount 
Speed Reducers 


e 
@ 


THe RIGHT answer 


for greater productivity from 
machinery investments 


- Sterling 


ELECTRIC ing DRIVES 


The important distinguishing 
features of Sterling Electric 
Power Drives can bring greater 
productivity and cost reductions 
to your manufacturing opera- 
tions. To help you meet the com- 
petitive challenge of mechaniza- 
tion and automation, Sterling 
offers you a three-fold answer : 
Power transmission equipment, 
variable speed or constant speed 
—manual or automatic controls 
—and an application engineering 
service. Together, these give your 
machinery the type of drive sys- 
tems that will achieve maximum 
productivity at lowest cost. 


Write today for Bulletin No. 185. 
Discover the big advantages 
Sterling Electric Power Drives 

can bring to your plant. 


TERLING 


ELECTRIC MOTORS 


Los Angeles 22 - Chicago 35 + Cincinnati 37 - New York $1 


New Parts and Materials continued 


re supplied in 
to enable changin 
tended type 
pecient of 


Buttons 


codes ind 
glass-filled 
Acme ( 
S Oh 


For more information 
Circle 74, inside back cover 


Copper Dispersion for 
Non-Conductors 


couoida acuispe 
\ lloidal disy 
copper in a lacquer 
provide a conducti 
he dispersion is s 
circuitry and 
onductors and i 
than other coating 
paint or copper foil 


( Port Huron, Mic! 


For more information 


Circle 75, inside back cover 


Expanded 
Polyethylene Foam 


Offered 
molded compor 
rods ind shee 

sed for heat and 


und Pr 


For more information 
Circle 76, inside back cover 


Hydraulic Traverse and 
Feed Controls 


For the oil-hydrauli 
tool and product 
controls have 

direction and feed 
designed for us 
pipe size Maximut 

Se ie 


CPP trav d f 


(Continued on page 296) 
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Araldite’ 
Epoxies 




















— 


TS Be 


Precision Large Scale! 
Araldite Epoxy Resins adap 

ter. ti -Mmeld leit jlelaMme|.. lielsme J strated 
aluminum reflector. The skin, made wit 


mene nS ee Whether your use of Araldite Epoxy 


aluminum and honeycomb t« c € € 
Formulator: Emerson & Cuming, In Resins would be for coating, tooling, 
Customer: |. T.E. Circuit Breaker C . . ‘ , 
electrical, adhesive or laminating appli- 
Precision...In Miniature! cations, formulations based on Araldite 
High bond strength and excellent electr e . 

ties of Araldite Epoxy Resins make ¢ Epoxy Resins can meet your require- 


jesign and production of this chatter-less stator ments exactly. The excellent adhesive. 
Formulator: Rubber & Asbestos Corp 


Customer: Kolisman Instrument Co 


mechanical and chemical properties of Araldite Epoxy 
Resins, plus their versatility, make them “a natural” to 
promote design improvements and save time and money 
on the production line. Here are two of the many in- 
stances where Araldite Epoxy formulations provided the 
right answer to large and small scale design problems 


The Technical Services of Ciba’s Plastics Division are 
the finest in their field. For full information on how Ciba 
Araldite Epoxies lead to product development and pro- 
duction improvements, write... 


—_— eee eee see ee eee eee ee ee 
PE-11 


CIBA COMPANY INC.. Plast c . 


Kimberton, Pennsylvania 


nformat 


COMPANY 
ADDRESS 
ss 





when should you pay 


$13.00°a pound 
for TITANIUM? 


The answer is when its cost/life ratio makes titanium less 
costly than other metals—as it often does. Look at it this 
way... 


More Metal Per Pound—Titanium weighs only 56% as 
much as steel of the same strength. Where 50 pounds of steel 
is needed—28 pounds of titanium will do the job 


It’s Final Cost That Counts— Fabricating takes the lion’s 
share of production costs on most jobs. Considering material 
and fabricating costs together usually whittles down the 
titanium price differential to 2 or 3 to 1. And, most impor 
tant... 


TITANIUM REM-CRU 


Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California 4501 


294 


Titanium Outlasts Most Metals — even those generally con 
sidered ‘corrosion-resistant, by 10. 20. even 50 times or more 

Added together, these facts often make titanium the must 
inexpensive material you can use. And only titanium can 
provide its exceptional combination of light-weight, high 
strength, and resistance to corrosion. Ask a REM-CRU engi 


neer to give you complete details about what titanium can 
do for you 


*The actual cost of titanium mill produc ts varies with the 
grade, size and quantity ordered. The $13.00 figure is repre 
sentative of today’s prices for items used in commercial ap 
plications 


To keep abreast of the latest developments on 

this vital metal, write to Dept. P-11 for the 
Rem-Cru Review—a free periodical presenting the 
latest technical data on titanium alloys. 


TITANIUM, INC., MIDLAND, PENNSYLVANIA 


W. Cortland Street, Chicago 39, Illinois . 405 Lexington Avenue, New York 17, N. Y 
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EFFICIENT 
SPEED REDUCTION 
IN LIMITED SPACE 


SIX SIZES 

e 1/2 to 30 hp 

e Single or double 
reduction 

e Wide output speed range— 
420 to 10 rpm 


Expressly designed for topflight 
performance on installations requiring 
considerable speed reduction in limited 
space, the all-steel FALK Shaft Mounted 
Drive has quickly won acceptance through 
out industry. This sturdy, compact, versa 
tile reducing unit is an ingenious variation 

e ; of the highly successful FALK Motoreducer 

Here is the S design, pacemaker in its field for more 
{ / than 20 years. Here, the time-proved 

design is adapted for mounting directly 


“INSIDE INFORMATION”, | Saceeeee 
on FALK i Shaft Mounted Drives A aula APPLICATIONS 


ae 


Take a careful look inside the Falk all-steel Shaft Mounted Sa Pl 
Drive, and you will know why this newest member of the {) Rey j aA a 


famous Falk family is ideal for applications where direct pearing dl. 

mounting on the driven shaft is desirable. It is the only drive in a 

its field with all these superior ‘‘in-built’’ factors:— : >I ae ee 
: Ps , a) 


} RA 


LINE SHAFTING 


1 All-steel Frame, with more than 5 Backstop can be furnished with the i 
double the rigidity of iron, supports unit or added later for positive at 
all rotating elements. prevention of reverse rotation 4 . 

2 Precision Helical Gears, designed 6 Positive Lubrication, continuous direct 3 
and machined by Falk, rated to dip of revolving elements at all speeds. SCREW CONVEYOR 
AGMA standards. 7 Tie Rod and turnbuckle serve as 


3 Pressed Steel Housings, whose sole anchor and facilitate V-belt or chain , Xd 
function is to keep oil in, dirt out; adjustment. BS 
: RY . 


easily removed for gear inspection a ‘ a 
without dismounting unit Write to Department 247 for Bd NYAS 
engineering bulletin, including selec- d . 
4 Through Hollow Sheft with counter tion and dimension details. BELT CONVEYOR GRAVEL CLASSIFIER 
bore provides for easiest 


installation or removal from driven 

machine shaft extensions. 

THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 

© Motoreducers ® High Speed Drives @ Marine Drives 

© Speed Reducers ® Special Gear Drives ¢ Steel Castings 


© Flexible Couplin © Sin ica or © Weldments ° 
. Sheft ine Drives pom achwe — sae fechiaing eee G good name in industry 
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Fi eee are oD 
Product Improvement with | 


one of 400 Presstite Sealants 


PRESSTITE 
Plastisol 


EME COHESIVE 
LASTIC 


Excellent Seal Against Water, Moisture, Dust 


These modern sealants consist of 100% solid materials. When sub- 
jected to proper heat, they cure to a tough elastic body, having excellent 
adhesion to clean metal surfaces. They are free from contaminating 
odors. 

Other characteristics: 


@ In pumpable form from thick to thin consistencies. Tan, green-yellow, 
off-white colors. 
@ Resistant to alcohols, aliphatic hydrocarbons, oils, dilute acids 
(milk), alkalies. Highly resistant to water and moisture vapor. 
@ Highly stable, non-staining. 
DESCRIBE YOUR NEEDS... for free working sample best suited to your job. 


ms a ¥ 


‘A Division of AMERICAN-MARIETTA COMPANY 
3750 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI 


New Parts and Materials continued 


1utomati machining 
Standard olenoids 
i-¢ sCTVICE 

ight is 88 Ib 

Series CPD models consi of the 
flow control valve section combined 
ith solenoid Ches 
ipplicable to fully 
tions, but includ 
lever for set-up 
Standard solenoid 

ps, a-C service 

veight is 98 Ib 

Series CPN panels 
redesigned flow control val\ 
vith a manual operating | 
units are designed fo 
ternal solenoid to actuate 
versal. Approximate panel 
65 Ib. Vickers Inc., Box 
32, Mich 


For more information 
Circle 77, inside back cover 


Plug Valve 


In the closed position, one O-ring 
mtained on the surface of the plug 
10 deg from the flow passage through 
the plug serves as a flow il. ‘This 
ealing ring surrounds the inlet 
ind is said to provide dead-tight 
off. In the open position, th 
full ported and allows a 


(Continued on page 300) 
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A. custom molded 
Proauct or syivania's 


4-way service 


Plexiglass Magnifier 
Lens calis for 


close tolerances 


EXey feature in new anti-freeze tester 
made by E. Edelmann & Co. is the 
“magic eye” magnifier lens which pro- 
vides easy readings under all lighting and 
weather conditions. 

It took a qualified molder though, to 
maintain the high level of quality dictated 
by this part's function. It had to be kept 
free from bubbles and blemishes. Mount- 
ing hole tolerances were held to * .003. 
Flat surface was controlled to within .010 
T.LR. and the part was annealed to 
insure flatness over an extended shelf life. 

The “magic eye” was molded of Rohm 
& Hass methyl methacrylate on a 12-0z.. 
Reed-Prentice press. 


Da PARTS DIVISION 
Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


4-way 
service 


Eich quality custom molding to meet critical parts 
problems, such as the “magic eye”, is an important 
part of Sylvania’s four-way service to designers. 


Sylvania’s Parts Division also offers you complete 
facilities for metal parts ranging from wire forms 
to deep drawn eyelets; plated and clad specialty 
wires; and special components. 

For the complete story, write for the Portfolio 
of 4-way Service to Designers. 
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METAL ELECTRONIC : 
STAMPINGS COMPONENTS from 


one source 
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Precision control for a metal monster 


@ To Denison Engineering went the task of designing accurate, foolproof 
control equipment for this huge compacting press built by Adamson United, 
Akron, Ohio. Covering more than 40 square feet of platen area, the press has 
a 40-inch ram designed to operate on a 2300 psi hydraulic system. 

The control system developed by Denison employs.a variable-volume 
axial-piston pump driven by a 15 h.p. motor. A manifold-type hydraulic 


panel completes the system. 


Engineering consulting service like this is available to you at all times to 
save your design time and assure dependable, efficient performance of your 
hydraulic circuits. Write us. Denison Engineering Division, American Brake 

Denison variable volume Shoe Co., 1194 Dublin Road, Columbus 16, Ohio. 


axial piston type pump 
with pressure compen 
sating control, key to this 
bydraulic system for 


Adamson United Press. 


DENISON 


HYDRAULIC PRESSES» PUMPS +» MOTORS + CONTROLS : dnrOll ica 
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cuamer we STEEL 


SWITCH TO Charonart 


lo designers who haven't already in 
vestigated Sharonart*, this page should 
he good news 

Here’s a steel made to order for 
imaginative product designers. Steel 
with decorative patterns pressed into 
the surface that enhance the appearance 
of any product. Sharonart* gives an 
exceptionally fine surface for two-tone 
painting 

Designers can select from dozens of 
patterns or make up their own repetitive 
design which will be reproduced in the 
surface of the steel. They can choose 
from almost any type of steel, including 
stainless 

Hundreds of manufacturers from 
cabinet hardware to automobiles—have 
switched to Sharonart* because it 
enables them to change the style by 
simply changing the steel 

Get the full story. Ask your Sharon 
salesman or write direct for the new 
Sharonart* booklet 


SHARON STEEL CORPORATION 

















DISTRICT SALES OFFICES 


CHICAGO 
CINCINNATI 
CLEVELAND 


DAYTON 
DETROIT SHARON STEEL CORPORATION 


GRAND RAPIDS Shoron, Pennsylvania 
INDIANAPOLIS Please send Sharonart Surface Rolled Patterns in 
LOS ANGELES Steel brochure Galvanite booklet 
MILWAUKEE Sharon 430 Stainless Steel Folder 
NEW YORK 
PHILADELPHIA SHARONSTEEL 
ROCHESTER 
SAN FRANCISCO 
SHARON 
MONTREAL, QUE 
TORONTO, ONT Zone___ State 








Greater Economy 


Better Performance 
WITH 


SELF-ALIGNING 
TYPE III-A 


Rotary Shaft 
SEALS 


® You save on production time. The Type 11-A Seal is a low 
cost, compact, factory assembled unit. Its “‘pressed-in" 
cartridge-type construction makes for quick installation 


as equipment rolls by. 


@ One seal size fits several shaft diameters. Retainer is so 
constructed that it does not contact the shaft, eliminating the 
need to “switch” seals when shaft specifications vary slightly. 


Damaging stresses are eliminated. Since the entire unit 
remains stationary, the seal readily lends itself 


to applications involving high speed and vibration. 


@® Safeguarded against corrosion. Metal spring utilized to 
maintain constant contact of sealing faces is fully enclosed in 
synthetic rubber bellows. This eliminates the need for 


costly corrosion-resistant spring materials. 
“John Crane” Type 11-A Seals are recommended for temperatures 
to 212°F., pressures to 20 psi. Available in four stock sizes from 
Contact “John Crane” engineers on your requirements today. 
Request illustrated catalog on complete line of seals for all services. 


Crane Packing Co., 6445 Oakton St., Morton Grove, Ill. (Chicago 
Suburb). Jn Canada: Crane Packing Co., Ltd. Hamilton, Ont. 


ALS CRANE PACKING COMPANY dap 
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through flow passage. Stati 
t the top and bottom of 
ind around its circumference 
to prevent stem leakage. The 
made of brass and is availabk 
+ in. female pipe connections 
Seal Products Co., Inc., 2181 FE. ] 
hill Blvd., Pasadena 8, Calif 
For more information 
Circle 78, inside back cover 


Expanded Scale Voltmeters 


These expanded scal 
either a 
ile, 90 to 13 
was designed 
measurements and 1s 
case styles. Phaostron Instt 
Electronic Co., 151 Pa 
S. Pasadena, Calif 


For more information 
Circle 79, inside back cover 


Machine Tool Relay 


\ six-pole, in-line, 10 amp r 
NEMA Type A1B) designed for 
plications such as machine tool 
control panels has a saddle-typ« 
minal which permits wiring from four 
directions, with either plain wire 01 
crimped-on terminal connections. ‘The 
relay is available in both standard and 
latched-in forms. 

Che relay is available in two, thre« 

ind six-pole models and in all 


(Continued on page 304) 





NEW 
Webster 


Hydraulic 
sow m oranane S Lock Valve 


When the load bearing cylinder is to be 
raised the direction il v ilve Ss moved into 


the raised position and oil flows into either 


port 1 or 3 of the lock valve. (The port not | PROVIDES POSITIVE LOCK OF LOADED 
used may be plugged or used for a pressure 


ige.) Port cunestell to ene ent of ft HYDRAULIC CYLINDERS UNTIL FLOW IS 


en ee which will move DELIBERATELY REVERSED . . . PREVENTS 
ito port 1 or 3 opens GRADUAL DROPPING 


ve 4. The spring behind this 
ghtly loaded. The oil flows 


ee ee @ WEBSTER’s new Model WV Hydraulic Lock 


valve is put into Valve has been designed to eliminate a common 








loses instantly, fault in many hydraulic systems—the gradual 


turning through 
port ind therefore locking the lifting 
mechanism into place o lower the load, 


dropping of loaded cylinders due to seepage of 
fluid around the spool of a standard hydraulic 
oil is applied to t »ther end of the double- 
acting cylinder, forcing oil back into port 2 

In order to charge the oil back to the 
directional valve through either ports 1 or 
3, it is necessary to open nylon valve 5 
This valve is held by piston 6 and the loaded 
spring 7 

Loads on this spring may be varied at the 
factory 1 typical load being 1200 psi. 


+ Pg 04 


directional valve. 

This new lock valve is particularly important 
on equipment like road building machinery, agri 
cultural equipment, materials handling equip- 
ment and other lifting applications. It has a 
capacity of up to 20 gpm, at pressures up to 
1500 psi. 


The instant the valve is opened pressure 


is exerted against the large area of piston 6 


LR OTE LOE BLE MT 


and the pressure required to hold the valve 
open is reduced to below 150 psi. This de- 
sign feature eliminates the necessity of ap 


w~ls . . 3 oan s the a -_ . ‘ 
plying high load during the entire lowering Write today for complete information 


Please send us complete information 
on WEBSTER’S WV Lock Valve 


C) Please send catalog on complete WEBSTE! 


 ——— 
Title _ 

Company — 

Street 


City, Zone & State —— 


_ J 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 30 GPM CAPACITY 
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There is NO SUBSTITUTE for a forging: 


NO SUBSTITUTE for 
Wyman-Gordon Experience 


There is more to the superiority of the 
forged crankshaft than just strength. 


No other method of fabrication can com- 
pare with the forging process for depend- 
ability. The uniformity and predictability 
of physical properties with minimum vari- 
ance from piece to piece or from one loca- 
tion to another in the same piece is assured 
to the greatest degree by modern forging 
practice. 


Top automotive engineers agree that the 
use of a forged crankshaft permits the 
design of a more compact engine which is 


a decided advantage when thinking in terms 
of limited space available and overall engine 
weight reduction. 


As compression ratios increase and engine 
outputs go up the risk factor must be 
reduced. Again, the uniformity of quality 
in the backbone of the engine, the crank- 
shaft, is most essential and made possible 
only by a forging. 

There is NO SUBSTITUTE for a forging 
and in a forging there is NO SUBSTITUTE 
for WYMAN-GORDON quality and 


experience. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM e 


HARVEY, ILLINOIS 


MAGNESIUM @ 
WORCESTER 1, 


STEEL @ TITANIUM 
MASSACHUSETTS 


DETROIT, MICHIGAN 
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New Vickers Airborne Electrical Power Package 


oe. Saves Weight 


and Space 


Utilizes the Hydraulic 
System for More Efficient 
Production of AC Power 


This new isolated electrical power 


package provides closely regulated AC 


power! with minimum weight and en- 


velope while drawing iis power from 


system. In designs 
or when adding electroni 


a hydraulic new 
which 
loaded 
pacity, this versatile package 
the needed A¢ 
able in the 


to aircraft designs in 


trical system is already 
powel! irom tio 
hydraulic system 


generally is permissible withou 


tem change as the full flow is seld 


demanded except for a few s 
under rare circumstan 

cases, full flow can 
to these hydraulic functions 
simple priority 


the use of a 


which starves the AC power package 


momentarily. 


Less Weight and More Efficient 


Important weight savings are 
achieved through the use of this pack- 
which may 


i¢ DC 
In one 


age instead of an inverter 


also require an increase in 
generator and line capacities 
instance, the 10.5 lb 1 kv: 
a 38 lb 
instrumentation 
that the 


efficiency 


1 package 
inverter for co-pilot 


An additional 
package 


replac ed 


tage 1S 
while thi 


( 


overall 


inverter was 35-40 


™ xtreme altitude operation is no prob- 
Vickers isolated electrical 


power pac kage contains no brushes o1 


lem as the 
other altitude-sensitive components 


Features of AC Generator 
The 
generalor has 
ability. It 
regulator 
lighter 
due to the I [ ol 


permanent magnet type 
excellent life and 
requires no bulky 
is inherently small 
than conventional 

and slip rings. It 

from elimi 
Addit 


permanent 


all efficiency resulting 


of all excitation losses ional 
that the 


unaftle cle d by 


advantages are 
magnet 1s momentary 
short circuit, or separation of field and 
armature without keeper, or by tem- 
also not sus- 
[his unit 


is 120/208 volt, three phase, wvye con- 


perature cycling. It is 


ceptible to aging or shock 
nected with 400 cps at 8000 rpm. It 
is capable of certinuous duty under 


environments of 0-55,000 feet altitude 
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TKVA ALTERNATOR 


VICKERS CONSTANT SPEED 
HYDRAULIC MOTOR 








TOTAL WEIGHT 10.5 LB 
OVERALL LENGTH ... 9242 IN. 


and ambiet 


Hydraulic Motor Drive 


Ihe generator 
a Vickers Co 
Motor having 
integral flow c« 
tains an 


Vickers Airborne Electrical 
Power Packages 
psi while 1 ! kva output weight, pounds 
requires operatul | ssure 0 r2 0.5 7.0 
il configu ons will un 1.0 10.5 
tain +00 cps il } y WILnInN by 1.5 12.5 
regardless of k | il motor 1as 2.0 15 
very high he pow weight ratio al 2.5 17 
I 3.0 19 
Larger capacities with minimum 
weight are available. 


psi speci 


Many Uses and Sizes 
The Applic 


powel! source 


VICKERS INCORPORATED 


engin aircralt, Ws us 
ht: : ENGINEERING CENTER 
provides dual rehabilits , : 
ar tre +4 . Detroit 3 Michigan 


This package has been used 


instruments 


: “gineering ond Service Offices 
A( pow 7 } for éi Imperial Highway « Det 


ly 


controlled frequency 


emergencies when the only source 


power in the airplane is a ram ai 


turbine driven The efficiency 


of this 


pump TELEGRAM s WUX Detroit + TELETYPE 
CABLE: Videt 
OVERSEAS REPRESENTATIVE. The Sperry Gyroscope ( 
Great West Road, Brentford, Middx. England 


hy- : 


arrangement minimizes the size 


and weight of the ram air turbine 


necessary to provide emergency 


draulic and electri 


powel | Hy 
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204 HAMILTON STREET, HARTFORD 2, CONNECTICUT 


ROLLER CHAIN © SILENT CHAIN * CONVEYOR CHAIN © SPROCKETS + FLEXIBLE COUPLINGS 


304 


DESIGN OPPORTUNITIES 
AHEAD WITH 
WHITNEY CHAIN DRIVES 


When designing or replacing power 
transmission or conveyor drive units, 
the adaptability of Whitney Chain 
Drives provides economical design 
and increased production. Whitney 
Chain Drives assure utmost efficiency 
... provide positive, reliable perform- 
ance in all types of service from frac- 
tional to hundreds of horsepower. 


Important . . . when considering your 
chain source. Whitney Chain has spe- 
cialized in finished steel precision 
chain drives since 1896 when Whitney 
pioneered the famous alloy steel 
bicycle chain. Whitney's undivided 
concentration on producing quality 
precision chain drives is backed by 
complete factory warehouse stocks 
and engineering service across the 
country. 


Write for descriptive literature — or 
call your nearest Whitney Field Office 
for prompt and practical engineering 
assistance on all drive problems. 


CHAIN COMPANY ¢/ 
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voltages and frequencies up to 600 v, 
60 cps. General Electric Co., Sche 


nectady 5, N. Y 


For more information 
Circle 80, inside back cover 


Teflon Tape 


Fifteen gages of Teflon tape, from 
).002 to 0.125 in., are currently avail- 
ible. Tolerance on gage ranges from 
+0.0005 in. on thin stock, to +0.002 
in. on thicker gages he tape can be 
obtained from stock in widths ranging 
from 4 to 12 in. Tri-Point Mfg., Inc., 
$01 Grand St., Brooklyn 11, N. ¥ 


For more information-- 
Circle 81, inside back cover 


Epoxy-base Paint 


\ paint that is said to forn 
coating on all metals, wo 
board, plaster and masonry surfaces 1 
wailable in black and white, plus all 
other colors that are consistent with 
chemical _ resistance Sealube Co., 


Wakefield, Mass 


For more information 
Circle 82, inside back cover 


Tin-Clad Nickel Strip 


\ composite 1 1, thi 
msists of pure tin 
de only to pure (Type 330) elec 
lytic grade nickel. Each layer of metal 
is of uniform thickness. The metals 
are bonded by a solid-phase bonding 
process without the use of brazing al- 
loys or other intermediate material 
Employed principally by the transis 
tor industry for germanium cradle sup 
ports, tin-clad nickel can be used for 
iny tin solder application requiring 
(Continued on page 307) 
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This is 1T! 
ONE POINT of CONTROL 
for ANY APPLICATION 


A 2-SPEED REVERSING LATHE 


involving spindle motor, coolant motor, brake 


ond a “Safe” position 


“PPS* 


1 Magnetic Unit 
1 “PPS” Switch 


6 Magnetic Units 
7 Push Buttons 


— 


SWITCH «: 


COMPARE 
A DRY CLEANING MACHINE 


involving fan, pump, washing and extractor 
motors and “Automatic” and “Off” positions 


© 


1 Timer 


6 Magnetic Units 
1 Timer 
14 Push Buttons 


COMPARE 
AN AUTOMATIC BAKELITE PRESS 


involving a choice of jogging for each separate 
function or completely automatic cycling 


an) 


a 
2 Magnetic Units 
1 Timer 


1 “PPS” Switch 


6 Magnetic Units 
1 Timer 
§ Push Buttons 





11 UNITS SAVED 


THE SIMPLE 


ANSWER 


16 UNITS.. 


TO YOUR COMPLEX 
REDUCES CONTROLS REQUIRED @ SAVES SPACE and WEIGHT e 


12 UNITS 


SAVED 


CONTROL PROBLEMS 


IMPROVES LAYOUT and APPEAR- 


ANCE e@ ADDS FLEXIBILITY, VERSATILITY @ PROVIDES MAXIMUM SPEED, EASE and SIMPLICITY of 
OPERATION @ FOOLPROOF, PROTECTS OPERATOR and EQUIPMENT @ ASSURES PEAK PERFORMANCE 


5 


TURN THE PAGE FOR AN ELECTRICAL DESCRIPTION and OPERATIONA 





TAILORED 


TO YOUR EXACT NEEDS 


— THE ARROW-HART “PPS” SWITCH IS 
CUSTOM BUILT TO YOUR SPECIFICA- 
TIONS FROM STANDARD COMPONENTS 


What the "PPS ” does 


e A SINGLE “PPS” UNIT PROVIDES SINGLE-POINT CONTROL . 


involving practically any desired circuit arrangement 


e THE “PPS” REDUCES THE NUMBER OF CONTROLS REQUIRED 


because it is the ONLY pilot device required for practically all 


installations 


because the “PPS” makes a single MAGNETIC control (starter, 


contactor etc.) do the work of many. 


Hone is rue sasic overari 
PUSH and TURN TO SELECT . . . The operator must first push the 
handle opening all circuits and disconnecting all controls. The 
handle can then be turned to any desired position; this selects the 
correct circuits for the required function. Any number of unwanted, 


intermediate functions can be passed without energizing their 
circuits 


PULL TO START . . . With the handle in the desired position, the 
handle is pulled to start the operation the same as actuating a 
conventional ‘Start’ button. 


PUSH TO STOP . . Pushing the handle immediately stops the 
operation. “PPS” single-point control is safer in emergencies because 
there is never a delay to find the right button. 


Tested , Accepted ...and Acclaimed 


Leading manufacturers and designers of new equipment, 
plant engineers and maintenance men, and operators 
everywhere who have worked with and know the “PPS” 
are universally sold on its benefits. Although it is revolu- 
tionary and relatively new, the “PPS” has been thor- 
oughly tested on innumerable installations and found 
OUTSTANDING. 


WILL PAY YOU TO KNOW MORE 
ABOUT TI 2ROW -HART “PPS” SWIT( 


This new concept in motor control can help solve your 
present tough control problems . . . and help you build 
peak performance into your new designs. Use the coupon, 
attached for your convenience, to send for completely 
descriptive literature including a sample Target Sheet 
for plotting your circuit requirements. 


industrial Control Division 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 Hawthorn Street, Hartford 6, Conn. 


Please send me complete informotion about the Push-Pull Selector Switch 
Also the A-H Design Story folder featuring Type “RA Magnetic Motor 


Controls 
NAME 

CO. NAME 
POSITION 
ADDRESS 
city 


STANDARD CONSTRUCTION 
WITH CAST LEVER HANDLE 
ILLUSTRATED 


Standard Construction or Oil and Weather- 
proof Models are available with a choice 
of 4 different Handle Types. 


How the "PPS ” works 


To explain the action of the “PPS”, let us look at an example; 
the simplest possible is the standard reversing of a motor. This 
example will show how the required number of magnetic units 
is reduced and how single-point control will serve for any 
number of operations 

While your own actual control application may be more complex 
than this example, it will simply entail using enough additional 
circuits to accomplish the required combinations of load and 
control hook-up. 


t LS4S » TI 


| on cn Lome ex 
CONVENTIONAL a 
ciRCUIT This i: ne 
diagram shows the | y 
familiar type of re 
L—+—4b 
versing circuit. 3 
push buttons and 2 
magnetic units are 
required 


b—+- +444 


ba» 


“PPS’’ CIRCUIT 
Here the Rotat 
ing Com Sections of 
the “PPS” select the 
circuit, and the Mo 
mentary Contact Sec 
tions operate the 
motor as desired 
The diagram also 
shows the symbol : 
used for Stop” by {pong TF eo 
pushing and ‘’Start’ OW deus 
by pulling. Only 1 
magnetic unit and 1 F-R cor 


, 

| | a 

pilot device, (the t a STU 
2 5 

\RT 





8 
ito e+, 


+ 
4¢-—2—-w—-T 


PPS’), are required, 


eTor TA 
> 


THE “TARGET SHEET” . . . shown here in abbreviated form, 
is the means by which your control requirements are translated 
into a diagram for the construction and wiring of a “PPS” Switch. 
A wiring diagram strip shield is visible from the top of every 
switch you buy indicating the terminals and all internal and 
external connections on the “PPS”. 





MOMENTARY | 


Als ils 





ty 





| ROTATING -p—P—y—F-F 
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m™ |2 abs 
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Printed in U.S.A. 


ARROW: HART 


INDUSTRIAL CONTROL DIVISION 








New Parts and Materials continued 


loser t 

than hot tin stri 

requiring a 

without oxide inclusions ordinarih 
untered in ele lated tin strip 
lhere are t e sta i ngle-cla 

ratios: 5/95; 10/90; 2 Doublk 
lad strip is not 

Overall thicknesses 

to 0.015 in.; widths 


lempet 


Attlh 


For more information ; ’ Feit 
has the Guts 
to 


BACK’! 


Circle 83, inside back cover 


Reversible Fhp Motor 


A reversible, sl d+ otor d No doubt about it — Felt by Felters is ‘‘teased"’ into just 

gned for window ns is available un the right fiber arrangement for extra resiliency and long 
ratings from 3 1/12 | ( wear 

It does not crumble under pressure or deteriorate under 

continuous operation. Has predictable permanent set, is 

not adversely affected by age, 

water, oil, gasoline or acid in 

normal concentrations. It can be 

used with glass, wood, metal or 


For more information ; 

ted ami | " 

Circle 84, inside back cover 7 astics and trea ed chem cally to 
meet technical and industrial re 


quirements 


Free Design Book 
Find out about al! the ways felt can 
help you in product design. Com 
plete data in handy form, even to 
selection and <¢ rdering of right 
FELT IN USE Felt is widely used as filtering 


medium, from the respirator use shown here to 


grades. It's yours for the asking 
( j 
filtering out impurities in oil and similar fluids Send for it t day: The Felters 
Felters Felt comes in variety of densities, has high Company, 228 South Street, Boston 
absorption and is an effective w-cost seo ] 
' 
against dust ond dirt 


Counterbored v7 Ys oa 4 

Self-Locking Fasteners HLL, cpecify 

— 
Reduced height, counterbored sel 

locking anchor and gang 


1, Mass 


have been developed to meet th« 
quirements of the new NAS6S§ 
(Continued on page 310) Manufacturers of Felt ond Felt Products Represented in All Principal Cities 
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use steam efficjently, economically—choose the trap with... 


top quality... 


to keep it on the job 


No need for a steam trap to be complicated. All it does is discharge con- 
densate and air from steam lines and equipment. But its importance 
shouldn’t be overlooked. On its effectiveness can rest your economical 
use of steam . . . the efficiency of your process operations. 

A steam trap has to be built to serve long and dependably in severe 
service— and that’s where Nicholson quality counts heavily in terms of 
performance. 


One moving part 
Positive shutoff—no steam waste 
Powerful, intermittent valve action 


High capacity —effective use of large orifice 
Specify Nicholson, and be sure. 


Write for new 
Bulletin 10-55 


Eg 2 NICHOLSON end Zensoy 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 


Product Engineering November, 1956 





OF OPERATIONS WITH NO CONTACT WEAR OR BOUNCE 


Contacts of CLARE Mercury-Wetted Contact 
Relays are constantly renewed. By capillary 
action, like that of a lamp wick, a new film of 
mercury coats each contact with every make 
and break. 

The magnetic switch is hermetically sealed in 
a high-pressure hydrogen atmosphere in a glass 
capsule. Surrounded by the operating coil, the 
capsule is enclosed in a vacuum-tube-type steel 
envelope. 

Unlike ordinary relay contacts, these contacts 
never wear down; never get dirty; never lock or 
weld; never get out of adjustment; never chatter 


NY 


Udld 
A QQ 


¢ 


WME 


POLE PIECE 


N 
I 
N 


Drawings (left) from strobo- - 
scopic photographs, show the | ~ ARMATURE 
cycle: (a) Filament of mercury j 
forms between the contacts as 
they separate. (b) This becomes 
narrower in cross section and 
(c) finally parts at two points, 
allowing a globule of mercury 
to fall out. (d) The momentary K 
bridging of the parting contacts Lowen Pout 
—and the extremely fast break saruay PIECE 
which ends it—minimizes the arc 

and adds greatly to contact load 

capacity. Contact closure be- 

tween the two liquid surfaces 

bridges any mechanical chatter 

and prevents any chatter from 

appearing in the electrical \) {44 
circuit. 


SS 


SS 
WLiMMdddddddd 
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Relays on continuous test have completed over 
3,000,000,000 operations with a contact load of 5 
amperes at 50 volts—and are still going strong. 


Send for Clare Engineering Bulletins Nos. 
120 and 122. Address: C. P. Clare & Co., 
3101 Pratt Bivd., Chicago 45, Illinois. In 
Canada: C. P. Clare & Co., 659 Bayview 


Ave., Toronto 17. Cable Address: CLARELAY. 
FIRST in the industrial fieid 





you can get this 
brilliant finish 
directly on 

zinc die castings! 


No electroplating --no 
mechanical finishing! 








PART AS CAST 


NEW 
Gipii> (Cast-Zinc-Brite) 


brightens zinc die castings by chemical 


TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


HOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies” in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 
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drawings. Made of heat-t 
teel, the line performs satis! 
temperatures up to 550 | 
roved according to AN 
drawings AN362 and AN 36( 
currently included = ar y 
28 and 24. Elastic Sto] 
nion, N. J 


For more information 


Circle 85, inside back cover 


Fire-Resistant 
Hydraulic Fluid 


\ fire-resistant hydrauli 
n developed for sys 

it temperatures above 
vily loaded pumps 


(his compound is a fortified 


For more information 
Circle 86, inside back cover 


Four-Pole, Fhp Motor 


\ four-pole, shaded 


For more information 
Circle 87, inside back cover 


Double Universal Joints 


A series of doublk 
is available for slow 
up to 300 rpm. Thirt 
SIZeS provide 1 range from 
hp, it 100 rpm, static torqu rom 
(Continued on page 314) 
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WHAT'S 


NEW 


AT BLOOD 
BROTHERS 


E44". 


4 : 


BLOOD BROTHERS P.T.0. Drive Lines 
Selected by MaW GEAR CO., Inc. for 


Exciting NEW 
TRACTOR-TESTING DYNAMOMETER 


Tractor repairmen and dealers are enthusiastic about this new 
test unit because it meets a real need in the farm tractor field. 
The only machine of its kind on the market, M&W’s new dyna- 
mometer brings actual field operating conditions into the shop. 
Mechanics can test the pull power of farm tractors and accu- 
rately adjust ignition, carburetion and engine speed under full 
load for peak performance and economy. 

Here’s another example of the preference shown by farm 
° ~ " . . one . Blood Brothers Safety-Shield Drive Line 
implement manufacturers for Blood Brothers Drive Lines. They’re 

x . / handles torque loads easily—and pro 

selected for almost all new developments and improvements by tects mechanics working ln dese quer 
the progressive Implement Industry because of their field-proven ters around tractor and dynamometer 
dependability and superiority. n garage or implement repair shop 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED 


BLOOD BROTHERS 
MACHINE DIVISION UNIVERSAL JOINTS 


+ — AND DRIVE LINE 


ROCKWELL SPRING AND AXLE COMPANY 
ASSEMBLIES 


ALLEGAN, MICHIGAN 
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De Laval IMO rotary pumps can 

furnished for almost any fluid har 
dling problem in capacities to 75C 
gpm and pressures to 2,000 psig 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 


get the pump he needs. This brief analysis of the IMO, a 


rotary three-screw pump manufactured by the De Laval 


Steam Turbine Company, will give you some of the 
necessary facts. 
What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 
The axial flow of a screw type pump, and the resulting 


low inlet losses for any given pump speed, are important 


This is a@ cross-section of the De Laval IMO Series 


A322A, a positive displacement rotary screw type pump 


benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 801 Nottingham Way, 
Trenton 2, New Jersey. —_ox-301 
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December 8-16 


FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 13, MICH. 
FEDERA) 


Mogul 


RESEARCH + DESIGN * METALLURGY + PRECISION MANUFACTURING 
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| Dotted area shows gasket inflated } 





’ Pneumatic Rubber Door Seal 
Muffles Test Cell Noises 


To more effectively suppress noise, 
General Electric jet engine test 
cells are equipped with a unique 
pneumatic rubber doorseal. Mount- 
ed on door perimeter, this seal is 
designed to expand proportionally 
and insure a perfect seal over its 
entire sealing surface including the 
corners. Not only does this gasket 
dampen the noise but it permits 
more accurate testing through 
quieter working conditions. 
Continental engineers developed 
this pneumatic gasket for this and 
similar applications. Compounded 
of special flex-resistant rubber, this 
versatile gasket can be operated 
with intermittent flexing cycle or 
as a continuous seal—can be 


adapted to various other types 
of doors—for either pressure or 
vacuum rooms. 

The design of this gasket typifies 
the engineering skill offered by 
Continental. When you need “en- 
gineered rubber parts’’—molded or 
extruded—enlist the service of 
specialists—consult Continental. 
Engineering Catalog. 

In addition to custom-made 
parts, Continental offers an exten- 
sive line of standard grommets, 
bushings, bumpers, rings and ex- 
truded shapes. Hundreds of these 
are shown in the No. 100 Engineer- 
ing Catalog. Send for a copy or 
refer to it in Sweet’s Catalog for 
Product Designers. 


Ctrother ackivoment n ROBBER 
CR) expinceed @ CONTINENTAL 


ONTINENTAL RUBBER WORKS - 


1982 LIBERTY ST 


* ERIE 6 + PENNSYLVANIA 
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340 to 130.700 in--lb 


erating angle is 90 deg 


Maximum op 
Joints can be supplied 
bored, with hub diameters fro1 
+ in. Standard lengths: 4 to 2 
Lovejoy Flexible Coupling Co., 
PEN, 4800 W. Lake St., Chicag 
I] 


For more information 
Circle 88, inside back cover 


Three-Digit Voltmeter 


Having an oil-sealed stepping switch 


prov ides auto 


from zero to 


ystem, this instrument 
mati measurement 
Polarity 
eadout decimal point 
Weight 1 
29 lb and the unit is available in eith« 
rack mount or portable models. No 
Linear Systems, Inc., Del Mar Airport 


Del Mar, Calif 


199 v de indication, rang¢ 
selection and 


location are also automati 


For more information 
Circle 89, inside back cover 


Test Point Connector 


This female test point 


for printed circuit wiring will accept 


receptacl 


and hold a standard 0.080 in. test 


(Continued on page 318) 
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Pilot-Operated Valve 
Patent Pending 


SLEEVE TYPE VALVES GIVE BETTER CONTROL 


Proper control of oil flow improves the operation of your machines. 


MODEL @ 
Variable Volume 

Vane T 
Hydraulic Pump 


RACINE Sleeve Type Valves are designed with round drilled parts 


that assure smooth, control of oil to cylinders and fluid motors. 


These RACINE Valves are provided with dust-proof solenoid covers 


——a pending patent includes a RACINE feature that prevents sole- 
PRESSURE BOOSTER 
Up to 5000 psi 
Up to 7:1 pressure ratio 


noid operation and injury to operator when covers are removed or 


loose. 


Built to J.1.C. specifications RACINE Valves are approved for use in 
all critical applications, They are precision-built, compact, and FLUID MOTOR 
Vane Type 
50 to 3500 rpm 
Pressures to 1500 psi 


rugged in design. Operating pressures to 2000 psi with full back 


pressure on exhaust port. 


Your machine will operate better, with less maintenance because of 
longer life of RACINE Sleeve construction, Write today for com- 
? RESERVOIR 
With Control Panel 
Designed to your space 
and circuit requirements 


plete catalog showing why “Sleeve Type Valves give Better Control.” 


RACINE HYDRAULICS & MACHINERY, INC, 
2072 Albert Street 
RACINE, WISCONSIN, U.S. A. 
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MALLORY: SHARON 





reports on 


The titanium parts you design 
can be readily machined 


e Titanium offers outstanding design advan- 
tages—a high strength-to-weight ratio, and 
exceptional resistance to corrosion in media 
where many other metals are useless. These 
advantages can now be realized without paying 
a penalty in production time. 


Present grades of unalloyed titanium machine 
similar to 18-8 stainless steel. The alloy grades 
machine somewhat harder but do not approach 
the difficult-to-machine high temperature 
alloys. For the usual industrial application 


of titanium, where corrosion resistance is 
the major advantage sought, the readily- 
machined unalloyed grades are usually the 
best choice. 

Mallory-Sharon guarantees that MST tita- 
nium and titanium alloy mill products contain 
no more than 1/10 of 1% carbon. This avoids 
the formation of hard carbides which greatly 
reduce machineability. 

For bulletin on titanium machining recom- 
mendations, please write Dept. P-2. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 


Product Engineering 


November, 


UU Ur AWN UU 


1956 





find a low-friction seal 
problem: that positively seals at 
extremely low pressures 


minnesota rubber’s 
money-saving new 


evidence: 


THE LINDSAY COMPANY, world’s largest 
water softeners, uses three QUAD RINGs in its news 
in the valve, but O-rings leaked at very low pressure Chen 
RINGS, a revolutionary new seal originated and manuf 
Rubber. Quap RinGs sealed perfectly no matter how low the pr 
Company also found that it could open some of the tolerances on the 
and save money—because QUAD RINGS give such : 

QuapD RINGs are injection molded. Denser 
less than 1 psi! Only 60-100 micro-inch groove 


sealing surface. Eliminates “spiral twist’ 


free samples and data sree sampies of Quav R 


with a descriptive brochure containing tech n illation data 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 


Dept. 202, 3630 Wooddale Ave., Minneapolis 16, Minnesota, Phone WEst 9-678] 











HORSEPOWER 


CENTER DISTANCE 








4” 5” - © 8” 10” 12” 15” 


WE LEFT COMPETITIVE 
RATINGS OUT OF 
THE CHART PURPOSELY.. 


... because we think the load-carrying capacity of Cone-Drive 
speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. And they make pretty fair reducers themselves. 


Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra ‘beef’ alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put % of all teeth in continuous 
full-depth contact. This results in spreading tooth contact over 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 





ONE-LJRIVE GEARS ——— 


COUGLE ENVELOPING GEAR SETS & SPEED REDUCERS — 
TIT) €. MeNichels Reed + Detret 12, Michigen 


New Parts and Materials continued 


robe. Molding 

lamine (MIL-P 
nd is designed for 1 
ing. Six floating | 
made of spring temper 
bronze gold plated OVC! 
low contact resistance 
oldering. DeJur-Amsco 
Northern Blvd., Long Island 
N. ¥ 


For more information 


Circle 90, inside back cover 


Silver-Plated Copper Wire 


Silver-plated copper or copper 
vire of No. 16 through No. 2 
; produced with a degree of unif 
ity of plating of within 1 per 
After plating, this material cai 
lrawn down through No 


maintaining the same 


limes Wire and Cabk 
ford, Conn 


Ive! plate iS Was Origl 


For more information 
Circle 91, inside back cover 


Alloy for 
Investment Casting 


This alloy is a_nickel-base 
temperature alloy 
mium, molybdenum, iron 
vith aluminum and titanium 
ipitation-hardening agents. It 
duced both by air-melting and vacuun 
melting techniques. It is reported t 
have a higher vield strength than 
ther production illoy with 
ble strength above 1400 F. The 

» has good room-temper I 
tilitv, a verv low strategic alloy 
nd it exhibits a remarkabl 


t service tel 


(Continued on page 322) 
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Schrader Air Products fill candy molds 
with chocolate measured to+ 1 gram 


Problem: To mass-produce candy figurines, filled 
solid with chocolate—a tricky sweet to handle 
Solution: One Buffalo company uses a battery 
of Schrader Air Cylinders which measure the 
chocolate to within one gram, and precisely, 
neatly, swiftly fill the figures. 

The uses of Schrader Air Products are limited 
only by producers’ imaginations. Versatile, safe, 
simple and fast, the hundreds of different units in 
Schrader’s complete line can be employed singly 
or in combinations to perform automatic opera- 





FIRST 


tions. And wherever air is used, economies ar 
gained that increase its efficiency even more 
Think air whenever you think automation—in 
holding or positioning work, moving scraps o1 
chips, or synchronizing actions. Upon request, 
Schrader engineers will assist you in planning for 
your best use of air, and in selecting the products 
best suited to your applications. Outline your 
problem and we'll be glad to help. Or send for the 
latest informative booklets which show Schrader 


Air Products that will simplify your production 


A. SCHRADER’S SON 


‘s 


477 Vanderbilt Avenue, Brooklyn 38, N. Y 


NAME IN THE 
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NOW AVAILABLE... 


the hermetically-sealed rotary switch 


WiTH 


POSITIVE 
SHAFT SEAL! 


@ The only rotary switch 
with seal bonded to BOTH 
sheft and case! 


@ Leakage rate LESS than 
1 micron/cy. ft./hour! 
Full rating te 70,000 ft. 


fixed actuating arms. 
@ Full travel of 120°. 


@ Drawn steel case .. . 2+ 
bolt rigid mounting! 


SPECIFICATIONS 
ELECTRICAL RATING 


30 V d-< (Resistive) 
(Inductive) 


Movement Differential 
Overtravel 
Min. Mechanical Cycles 
Min. Electrical Cycles 
Operating Force 1 in.-Ib. (Approx.) 
Overtravel Force 3 in.-Ib. (Approx.) 
Difference in Operating and Reset Point 

Between Each Pole —W’ Max. 
Ambient Temperature Range. 

(Higher Temperatures Available) 


6 ozs. (Approx.) 


CONTACT ARRANGEMENTS 
—t1_, 


qua 
aap 














Double-Fole, 
Normally Closed 


Double-Pole, 
Normally Open 


_— 
— 

















Double-Throw 
4 Circuit 


~ 
© Choice of adjustable or ~~ 





Specify ELECTRO-SNAP H10-7 for the 
only rotary switch that is positively 
hermetically sealed — not merely equipped 
with a tight-fitting packing around the shaft. 
The H10-7 seal is bonded to both shaft 
and case, which is evacuated and pressure filled 
with a dry inert gas. Repeated actuations 
will not loosen the rigid 2-bolt mounting, and 
the splined shaft will not permit slipping 
of the actuator arm. 


Simultaneous make-and-break (regardless of 
speed of the actuator travel) of up to 4 
separate circuits permits reversing of 3-phase 
motors, substitution for expensive relays, etc. 
Designers can make excellent use of this 
electrical versatility and freedom from environ- 
mental worries. Obtain more information 

on the H10-7 by writing direct to: 


ELECTRO-SNAP 
SWITCH & MFG. CO. 
4246 W.LAKEST. @ CHICAGO 24, ILL. 
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Astomatic og Chemical batch 


a a 
Electronic molding 


Final size inspection . . 


Why Parker O-rings seal better and last longer! 


For trouble-free leakproof sealing, you can depend 
on precision-molded Parker O-rings. Laboratory and 
service tests check every detail of the manufacturing 
process. Precision-molding by exclusive methods 
assures accurately sized O-rings. And we have molds 


for over 296 standard O-ring sizes! 


From Parker you get exactly the right O-ring for 
your specific application. We invite you to prove by 
comparison tests how Parker O-rings seal better and 
last longer. Our engineering service will be glad to 
help you with designing problems. Mail the coupon 
or ask your Parker O-ring distributor for catalog. 


RUBBER PRODUCTS DIVISION 
Section 521-U 


ci rker 


Hydraulic and fluid 
system components 


NAME 


The Parker Appliance Co. 
17325 Euclid Ave., 


Cleveland 12, Ohio 


Please send O-ring Catalog No. 570! 


COMPANY 


ADDRESS 


ciTY 


Product 





Milford Rivets 


Made of every metal 

that can be cold-formed 
. . ina wide variety of 

finishes and platings. 


TUBULAR @ SPLIT 
CUTLERY @e SPECIAL 


a 1, a 


LOW COST ¢ DESIGN FLEXIBILITY 
AUTOMATIC ASSEMBLY 
You get all three ...and more... 


igelesMuliilelesM- Mik d-) 
feat laleii-Ceaitigiale ie) t- lite 


Milford 
Rivet-Setting Machines 


Bench or floor models, 
full or semi-automatic. 
Can be adapted to solve 
nearly every fastening 


and assembly problem. 


WRITE FOR MORE 


DETAILED INFORMATION 


MILFORD RIVET 
& MACHINE cCo. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 
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for periods over 1000 hr. Haynes Stel 
lite Div., Union Carbide & Carbon 
Corp., 30 E. 42 St., New York 17, 
N.Y 


For more information 
Circle 92, inside back cover 


Steel Clip for Clamp 


\ steel clip designed f sliding 
iround the bolt of a wiring or hose 
clamp holds tension during arranging 
ind while screwing on the nut. The 
clip can be inserted around a clamp 
bolt with an easy motion to fasten o1 
release the clamp’s prongs for repeated 
idjustments while arranging wiring 
bundles and lines on jigboards, ot 
when fastening hose. The devi 
ilso fully effective as a washer 
maker stated. Pastushin 
Inc.. 5651 W. Century Blvd 
Angeles 45, Calif 


| 


For more information 
Circle 93, inside back cover 


Variable Voltage 
Transformer 

\ variable transfon 

x 3¢ x 34 in. gn 
1-120 y output, both from 


(Continued on page 326) 
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At Last! A Small Whiteprinter 


> 


<—s 





that Makes BIG Prints! 


45% 





















































30" -| 


FULL 30-INCH 
PRINTING WIDTH! 


BRUNING 


Copyhex Mode! 300! 


Brings “‘Inside" Reproduction with- 
in the Means of the Smallest En- 
gineering Firm or Department! 
Now, with your low-cost, versatile 
Model 300, you can make high quality 
prints when you want them—rapidly, 
privately, and in any quantity. You 
can exercise complete control over 
valuable originals at all times. 


Provides Large Companies an 
Economical Way to Supplement 
Main Reproduction Centers! 

With its compact size, big printing 
width, and low cost, the Model 300 
is an ideal helper for your big repro- 
duction machine. Strategically located 
throughout your company, Model 
300s can bring new speed, conven- 
ience, and efficiency to your reproduc- 
tion operations. 





(BRUNING ) 





Best Process! Best Machines! 
Best Selection of Materials! 


Copytex 


Here it is! The compact, low-cost reproduction machine that 
offers all the versatility and big printing width of a large, ex- 
pensive whiteprinter! 

Just think—you can make sharp, black-on-white prints in 
seconds of a drawing or tracing up to 30 inches wide by any 
length. And anyone can operate the Model 300 after only brief 
instruction. One fingertip control turns the machine on or off 
and regulates its speed. Exposure and development are auto- 
matically synchronized. 

The new Copyflex Model 300 is ideal for drafting rooms and 
offices because it can be operated anywhere without annoyance 
to personnel in the vicinity. It is clean, quiet, and odorless. No 
exhaust venting, plumbing, or accessory equipment required. It 
needs only a connection with a 115-volt AC outlet for operation. 

If you’re pressed by the boom in production for more and 
more engineering prints, the all-new Copyflex Model 300 is your 
answer! Its low initial cost combined with outstanding economy 
and convenience of operation and maintenance make it your 
soundest, low-cost investment of the year. Mail coupon today! 
You'll be glad you did! 


CHARLES BRUNING CO., Dept. 113-0 
4700 Montrose Ave., Chicago 41, Ill. 


Please send me information on the all-new Copyflex 
Model 300 ’ 
Name Title 


Company 


Specialists in Copying Since 1897 

Address 
CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE., CHICAGO 41, ILL. 
in Canada: Charles Bruning Co. (Canada) Lid., 105 Church St., Toronto 1, Ont 





Works wonders with 


hydraulic lines 


Chiksan Swivel Joints rotate full 360° in 1, 2 and 3 planes 
handling air, hydraulics, fuels, water, oil and other fluids. 


~ 
~ 


ty //, SWIVEL JOINTS 


Give metal lines the flexibility of rubber with the safety 
and service life of steel. And with free swiveling 360 
rotation, Chiksan Swivel Joints eliminate line failure due to 
bend radii and torsion fatigue. 


Investigate Chiksan Swivel Joints for application in your 
plant and on your products. Their modest cost is quickly 
repaid in savings of down-time, replacements and 
maintenance. 


Installed on hydraulic lines of a Salem-Brosius 
forging manipulator, these Chiksan Swivel Joints 
have been in continual service for over 3 years 
with no down-time to date 


CHIKSAN COMPANY — BREA, CALIFORNIA + CHICAGO 5, ILLINOIS * NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Div »n) Houston 1, Texas ¢ Chiksan Export mpany ¢ Chiksan of Canada, Ltd., Edn n 
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TENSILE 
STRENGTH-PS! 











0.50 1.00 1.50 2.00 2.50 3.00 
PERCENTAGE OF ALLOYING ELEMENTS 


BASE IRON — 3.24% TC, 0.67% CC, 1.68% $i, 0.71% Mn, 0.17% P, 0.09% $ SECTION SIZE— 1.2-in. dio. 


Juce proportiona 


each 2% Moly adds 7000 psi 
to strength of cast iron... 


CLIMAX MOLYBDENUM 





New Parts and Materials continued 


put. Maximum output nt fo 


both models is 1.24 amp. Maximum 
rating for the Model PA-1 is It 


in load 
, for the PA-IL, 150 va. Standard 
- 
biting rical Products ¢€ . Davton. Ohi 
For more information 


CLUTCHES 


Circle 94, inside back cover 





LONG LIFE 

because the rolls 

have no localized wear 

points. 
enema emai 





NO JAMMING 


even after long wear. 


oe soca etm 
ACCURATE 
because of individual 
spring pressure on each 
roll. 


A 





RENEWABLE CAM 
SURFACES for in- 
creased life without 
machining or new parts. 
ieee etn senescent 





50 YEARS of satisfactory service proves you can depend on 
Hilliard Over-Running Clutches and Couplings for long service 
on— 
@ DUAL DRIVES for pumps, fans, blowers and boiler stokers. (Many 
installations have a record of over 20 years without repair.) 


TWO SPEED DRIVES for dry cleaning machines, laundry equipment 


General Purpose 
conveyors, paper processing machines, slitters, forming rolls and 


Time Switch 
automatic machinery. 


RATCHET ACTION for printing press ink rolls, 
feeds, honing machines, bakery equipment and conveyors. 


coal feeders, press \ time switch with 


for flexibility of t 


@ BACK STOP SERVICE on textile machines, speed reducers, elevating vherevet 
conveyors and in combination with ratchet feeds. requires 

@ WRITE TODAY FOR BULLETIN 231 WITH COMPLETE INFORMATION. s _ ; 
Ni © Clad 


hort 15 min 


OTHER HILLIARD CLUTCHES: 


SINGLE REVOLUTION 
CLUTCHES for auto- 
matic accurate control 
—electrical or mechani- 
cal—of intermittent 
motion, indexing, cy- 
cling and cut-off. 
Ask for Bulletin 239. 


ge CONSIDER A 


IN CANADA: 


yTOMATION 


SLIP CLUTCHES for 
overload protection 
or constant torque and 
to provide constant ten 
sion and permit speed 
variation on rewind 
stands. 


Ask for Bulletin 300. 


_ INVES 


TIGATE TH 


HILLIARD TWIFLEX 
CENTRIFUGAL COUP 
LING for smooth, easy 
starting of any load 
automatically with over- 
load protection and 
ability to accommodate 
shaft misalignment. 


Ask for Bulletin CE-3. 


UPTON e BRADEEN e JAMES, LTD. 


ucts 


Product Engineering 


on-off cycle of 45 min. Voltage for th 
ew timing device is 120, 240, 480 


1d frequen \ 


For more information 
Circle 95, inside back cover 


Nickel Cadmium Battery 


Ranging in siz 
rette lighter and 
imp-hr capacity, 
sintered plate stor 
for usc in urborne 
electronic, instrument and 
ons equipment Th 


(Continued on page 331) 
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TYPE FP WIRE BRAIDFD 


; lL. DEFIES HEAT... FATIGUE 
= — ABRASION... LEAKAGE 


HEAVY DUTY INTERLOCKED 
Per 
flexibi l 
durabilit 
material t 
cooked like ordinary | 
fies rough abus 
From lf” I.D 
vanized steel, or 
air compressor line 
Penflex makes them all for 
Penflex ‘‘Flexineering the sci 
plying flexible tubing to fit the 
needs of the job to be 
right tube in each inst 
quire tubing or hose 
but »xible 
LIGHTWEIGHT SQUARELOCKED and 
Unpacked, cord packed, light asbestos Penflex 


packed, heavy asbestos packed l Renee annul 


> from 


four wall interlocked 

corrugated flexible 

Write for your free py 
“Flexineering At Work.” 

Pennsylvania Flexible Metallic Tubing 

7240 Powers Lane, Phila. 42, Pa. Branch Sales 


Boston * New York « Chicag * Houston *¢ 
Los Angeles and Distributors ir r 


HEART OF 
INDUSTRYS 
LIFELINES 


METALLIC TUBING 





MUELLER BRASS CO. 


brass and bronze forgings help insure 


dependability and lasting jewel-like 


finish of distinctive 


Smart styling, handsome appecrance and durability have 
been neatly combined by the Schlage Lock Company of San 
Francisco in their line of lock designs for residential and com- 
mercial use. Many important parts of these lock sets are brass 
and bronze forgings made by the Mueller Brass Co. The 
beautiful natural color, corrosion resistance, and inherent 
dependability of these forgings make them ideal for this 
purpose. In addition, the high degree of surface smoothness 
makes possible an exceptionally lustrous finish,as well as a 
perfect plating surface when required. Then, too, the use of 
forgings has reduced costs, cut finishing time and greatly re- 


SG LNo3 


+! locks 


duced the number of rejects when compared to the sand 
castings that were formerly used. 


Whether you manufacture decorative hardware where finish 
is of prime importance or rugged assemblies that must stand 
up to bruising everyday punishment, it will pay you to in- 
vestigate Mueller Brass Co. forgings. Strong, long wearing 
brass, bronze or aluminum parts, forged to your exact specifi- 
cations under exacting statistical quality control standards 
can help you reduce costs, improve performance, and give 
you a better looking product. Write for our engineering 
manual (No. H-58565) ... or call in one of our engineers 
to investigate possible forging applications in your products. 


ASTRA design 


MONARCH design 


MERCURY design 
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METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY 
Vice-President and Director of Research 


PANTHEON design 


Mueller Brass Co. Forgings 
Engineering Manual H-58565 


Tuf Stuf Aluminum Bronze Alloys 
Engineering Manvol H 58563 


600 Series Be wring Alloys 
Engineering Manual FM 3000 


Copper Base Alloys in Rod Form 
Engineering Manual FM-3010 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 








. 
o 
+ 
. 
. 
7 
. 
. 
. 
° 
. 
. 
. 
. 
7 
. 
* 
. 
. 
. 
a 
o 
. 
. 
. 
. 
. 
° 
. 
. 
. 
. 
* 
. 
* 
. 
. 
. 
. 
. 
. 
. 
. 
2 
. 
* 
. 
. 
+ 
- 
.- 
o 
. 
. 
. 
* 
. 
* 
. 
= 
. 
. 
. 
+ 
. 
. 
. 
o 
. 
. 
. 
o 
. 





Product Engineering November, 1956 








You’re looking at a roomful of design engineers. Like yourself, 
perhaps, they push themselves to achieve a “let’s do it better 
for our customers” result. It’s idea-creating work in a challeng- 
ing mental atmosphere. 


They work mostly on special clutch applications . . . been doing 
it for years. When a job poses a new problem they ask them- 
selves: “Can we use one of our standard designs in this assembly 
rather than create a new one?” ... More often than not their 
answer can be yes. 


Secret of this adaptability is the result of pioneering engineer- 
ing experience combined with Formsprag’s basically simpk 
design (see cutaway photo below). Imagine how these skilled 
designers can modify components to cover an enormous rang: 
of applications. The cost is usually only slightly above that of 
a standard model. 


Drawing on their long experience with special application 
problems, Formsprag engineers are able to custom-tailor 
clutches from production line parts. You can rest—and plan 
assured that Formsprag will design, build prototypes and 
volume produce special clutches to your complete satisfaction. 








Special application Formsprag clutches like 

priced advantageously when the applica 

Formsprag’s vast fund of developmental eng 

how. Let us send you literature that discusses j 
Formsprag clutches for standard and special application 


Over-Running, Indexing and Backstopping Clutches for 


aircraft, automotive, and various industrial applications. 


FORMSPRAG COMPANY 


23607 HOOVER ROAD, VAN DYKE, MICHIGAN 


(A4-118) World’s Largest Exclusive Manufacturer of Over-Running Clutches 


Precescstss 


Distributors in principal cities 


| ngimecernng 





Ra ee ere Here’s One-Stop Shopping For All Your 
Molded Plastic Needs... A 


Super Ma rRE 


FOR CUSTOM 


Here at AICO you will find, under one roof, a 


complete one stop sh« pping service to pro- 
vide product improvement, quality refinement 
and reduction of costs through the proper 
application of molded plastics. Since 1916, 
AICO has been a major supplier of molded 
plastic components to many of America’s 
For more information leading manufacturers. AICO’s unequalled 
Circle 96, inside back cover 2 , experience with every type of material and 
all molding methods is ready to work to your 

advantage too 

Gas and Mercury-Vapor 


Thyratron 


heatin 


tron 


% a a va 
WARS 


For more information 


Circle 97, inside back cover 


£ 


le 


To see if you should convert your particular products to plastics, 
send for the 3 AICO Shopping Guides to the profitable use of 
plastics shown below. They're free No obligation. Mail 
coupon for your copies today 


G ynpresse™ 


" 


A \ 
-~ 


| 


WNilE 
UNUET AICO FACILITIES BOOKLET: Describes the AICO PLASTICS APPLICATOR: Quickly tells 
equipment needed to provide a complete you which plostic material will be most wit 
molding service. Serves os o valuable guide able for your product ond how it should 
to selecting a single, fully-equipped molder be molded 

to = — sen ee thus — the annoyance = REINFORCED PLASTICS BOOKLET: Describes 
ond waste of split responsibilities these amazing new moterials as strong os 
steel, as light os aluminum. Tells all about 
their uses 


pe a ae oe ee ee ee ee ee oe 


Thermostatic Traps 3 AMERICAN INSULATOR , 
: CORPORATION 
Of cast m cast steel o1 ist s New Freedom, Pennsylvania 
TN, geet Send me the AICO PLASTIC SHOPPING GUIDES checked below 

AICO PLASTICS APPLICATOR AICO FACILITIES BOOKLET 
llations requiring A COMPLETE PLASTICS REINFORCED PLASTICS BOOKLET 

MOLDING SERVICE includ 
en startup nd ing engineering, mold 
building, compression, 


bronze construction, the traps are d 


} 


juent shutdowns 
i transfer, injection and cold 


( IT 





ind startups, large amounts of ai elim molding plus the molding 
of Reinforced Fiberglas Compony 


Address 





ination on startup 01 during operation 
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Examine the 
design of your 
products and 


machines ... 


No doubt you too can save 
time —save materials — 
and increase your profits 
by using 


NATIONAL 


RETAINING RINGS 


There are literally thousands of places where 
retaining rings will save, ranging from sim- 
ple applications on tools, toys, small parts 
and gadgets to complicated heavy duty en- 
gines, large drill presses, etc., ete. 

And in addition to this economy, they 


improve your products. It is wasteful to cut 


=A 


+ 2 Ran 
eg eter ee 


down shafts to make shoulders. Redesign to 
groove smaller shafts and housings and use 
these high-grade steel rings. 

Let our engineers consult with you. Send 
today for folders. 

Don’t pass up this opportunity to increase 


profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 


hy) 


MILWAUKEE 2, WISCONSIN, U. S. A. 


iw CO. O 





4 I. By installing the line of Diesel Engines 
Sell mo e that is backed by world-wide sales, 


service and parts outlets. 


of your machines 
to the 2. Or by shipping your units 


without motors—to almost any spot 


WORLD on earth, letting your customer install 


one of these diesels (at lower cost to him) 


Ratan ee 

at destination point: 
ADEN 
AFGHANISTAN 
ALGERIA 
ANGOLA 
ARABIA 
ARGENTINA 
AUSTRIA 
AUSTRALIA 
AZORES 
BAHAMAS 
BARBADOS 
BELGIAN CONGO 

UM 


The heavy export units you 

produce may be the finest of their 

kind. But unless you can guarantee 

adequate service and parts facilities on 

a world-wide scale for the diesel engines 

that power those units, world markets may be hesitant to buy them. 


That is why F. Perkins Ltd. believe they can help you sell more 

export machinery. Perkins not only make a complete line of high speed, 
light weight diesel engines—they have sales, service and parts 

outlets in 106 countries as well! (See list on this page) 


Also, these versatile engines are available to specifications of your own 
engineering department. Deliveries can be made from Sterling sources to you or 
direct to your overseas branches or distributors. 


Perkins maintain an engineering staff in Toronto, Canada to work with your 
company. Simply phone them. They will fly down to discuss applications with you. 
Prototype installations can be made at Toronto or at your plant. 


Make sure of expert diesel service and availability of engine parts for all your export 
units . . . cut shipping costs and assembly headaches .. . 
call Perkins Toronto Office today. 


F. PERKINS (CANADA) LTD 
wholly owned subsidiary of 
F. Perkins Ltd., Peterborough, England 





New Parts and Materials continued 


Made in three series, each trap is fitted 
with an orifice that operates the entir 


= pressure range, from VU to maximum 

ermol rated pressure, without necessity of ad 

‘ i justment. Traps are available for steam 
imalaitelal pressures up to 300 psi ind tempcra 
tures up to 500 F. Inlet, outlet con 


nections 4 to 2 in. Clark Mfg. (¢ 


Witehiclatel ts 2 1830 E. 38 St., Cleveland 14, Ohio 


For more information 
Circle 98, inside back cover 


Hydraulic Accumulator 


A hydraulic accumulator 
positive barrier betw 
fluids. Of bolted flang 
the only replacement 
the one-piece synthetic 
I‘hese accumulators 
ufactured in twelve sizes 
2800 cu in., for pressuré 
ials sper 
Col 


ns 1 mos 
Do you need brake blocks to stop a 600 horsepower oil psi and most mat 


I 
drilling drawworks ...or small friction units to control Vrain St., Denver 4, 
the cycles of an automatic washer? 
. For more information 
Thermoid is the ideal source for these and many other Circle 99, inside beck cover 
friction and rubber components. For 75 years Thermoid 
has satisfied the varied and specific requirements of design 
engineers for high quality, long wearing, trouble-free Hose, - . : we 
V-Belts, Friction Materials and Molded Rubber Parts. Plug-In Circuit Design Kit 


lhermoid multi-plant facilities are big enough to handle This transistor circuit design kit 
your largest mass production demands... small enough consists of a number of individual 
to make personalized engineering service more than just 


, units each of which comprises a basi 
a phrase. 


circuit element, signal source or test 

instrument. The basic kit of fifteen 

individual units permits general ci 

cuit synthesis and testing in the audio 

Thermoid Company range. High frequency units may be 
Trenton, New Jersey idded to extend the rang¢ 

Breadboarding of a circuit is said to 

(Continued on page 336) 
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“J St. John’s Poultry Farm, No. 5, Washington, Missouri 
F. W. Hoelscher (left), K. B. Kruel of St. John’s 


Poultry Farms, Inc. Hoelscher designed unique 
feeding system , 
5 4 ° S* 
— WwW 
— A . CON STREAMCOOLED MOTORS 


7 (94 help feed 120,000 chickens 
’ i 


4 


, * _ 
Vertically-mounted, 2-HP Baldor Motor drives 4) \ “aR, 
screw elevator which lifts corn grain from a + 
i 
) 


ground level into hopper for storage 


wo 


St. John’s Poultry Farms, Washington, Mo., boasts one 
of the most time and labor saving systems for feeding 
chickens in the world! Six block-and-a-half long broiler 
buildings house 20,000 chickens each. One man maintains 
each building. 
Many Baldor Streamcooled Motors power these auto- 
matic feeding systems. Splash-proof, dust-proof, totally 
enclosed motors keep out powder-like grain that con- 
stantly fills the air. Non-clogging external fans can’t 
cause trouble that might stop entire system 
These same rugged Baldor Motors—proven in field use 
. : for over a third of a century—have also earned an out- 
Hammer mill, powered by a 5-HP Baldor Motor standing reputation among OEM users. Baldor engineer- 
grinds grain and blows it to weighing bin ing counsel is available— without obligation—to help solve 
and mixer your knotty motor problems. Just contact... 


BALDOR ELECTRIC CoO. 


4353 Duncan Avenue . St. Lovis 10, Missouri 


9 7T 7 — - 
p oA nal Se - ~~ eens of 
_—- 
a 


Chain belt carries feed in adjustable-height troughs to 
20,000 broilers. Automatic timer increases frequency of 
delivery as chickens mature. Human hands never touch 
grain during entire process 


| po 
a 


Product Engineering — November, 1956 





NYLOK’S” 
SEAL 
as they LOCK 


© nvLoK® FASTENERS stop weeping 
bolts, dripping oil pans, gasoline, alcohol, 
and air leaks. Won't vibrate loose, shrink, 
dry, or turn brittle. Unaffected by age, or 
Sustained temperatures up to 250°F. 


© nvcox's® are easy to take-up or 
back-off. Stay locked at ANY depth 
not be fully seated. Give smooth torque 
with no damage to threads or seating surfaces 


need 


THE SECRET a permanent insert of 
tough, resilient nylon with positive 
LOCKING and SEALING properties easily 
adapted to any @ threaded fastener 


ELIMINATES Costly locking devices and 
double inventory. Saves handling and 
assembly time 


@ WRITE for our NEW brochure. Call ® for 


quotes 


BUFFALO BOLT CO. 


of Buffalo-Eclipse Corporation 


NORTH TONAWANDA, N. Y. 


Division 


3 convenient service centers 


WESTERN OFFICE EASTERN OFFICE 
Chicago New York City 
HArrison 7-2179 REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 


SELF=§LOCKING 
SELF=SEALING 


HOW NYLOK 
WORKS 








eS 





@ Resilient nylon pellet (A) sets 
up lateral thrust which wedges 
mating threads smoothly together 
(B). All locking action is on the 
threads. Tight, 


positive, leak-proof lock 


metal-to-metal 


union 


HOW NYLOK 
SEALS 























STANDARD BOLT 


@ Axial force causes load-bear- 
ing faces to meet tightly at (A) 
Fluid is prevented from following 
helical path down to flange, or 
bolt head. Nothing, however, 
prevents fluid entering above non- 
load-bearing faces (B) from 
following helical path (C) to 
clearance hole (D) and seeping out 


at (E) 




















NYLOK BOLT 


@ With NYLOK® seal, both load 
and non-load-bearing faces meet 
in tight metal-to-metal union 
Fluid entering at (A) flows only as 
far as NYLOK pellet (B) which 
provides effective dam to further 


flow .. . puts an end to leakage 


NYLOK® 
FASTENERS 
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be eliminated 
mits circuits ft 
min by mean 
le ids ind pin ] 
ircuit elements 
ing, experimenting, teaching and | 
ing the “feel” of circuits may 
carried out 

A range of circuit 
included, such as potentiometers, fi: 
fixed inducto 


transistor 


resistors, capacit 
transformers, speakers 
sockets, batteries, 


tion tie point, and variou 


tube meters 
ind test instrument 
Circuits Div., Alfred W 
oratories, 32-44 Fran 


™ 2 


sources 


Flushing 58, 


For more information 


Circle 100 


inside back cover 


Direct-Recording 
Oscillograph 


This oscillograph records frequen 
Che sensitivity of 


its galvanometers is said to be com 


cies up to 2,000 cps 


parable to that in photographic-type 

oscillographs, yet the record is in 

stantly visible, readable and 

without further 

kind. No powder magazines or other 
] 


processing material is required 


usable 


processing or any 


The unit is recommended for u 
where the measured phenomena need 
to be monitored, or where immediat 
(Continued on page 338) 
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There are GQ) reasons why 


—Diehl can build better motors. For 69 years, successive generations 
of Diehl motor specialists have applied their accumulated know-how 

to solving the power problems of widely divergent types of industries 
In the smallest shops or the largest plants—all over America— 

Diehl men study the problem along with the customer. Name 

your motor requirements—no matter how “different,” it’s more than 
likely that an almost-similar situation has been recently brought 

to a successful conclusion with Diehl action. Here’s 

where Diehl know-how helps you. The right 

answer and the right motor—at the most reason- 

able cost—can be yours, fast! Designed and 

built for your job. Get all the power and get it 

right—from Diehl. atent Divislen of Tt SINGSE ManusacTUAnE 


Finderne Plant, Somerville, N. J 


. ° Please send me Bulletin No. 3526 
You ines iw Porfomance ’ 
when you design with DIEHL. 
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Precision, Snap-Action re 
irable As mam 
iccommodated 


Panel Mount ee 


to-peak. Chart speeds 
© ind 25 im. per sec, mu 
Push Button Switch bed softened 
istrument accommod 
rd, it can be rapidly | 
ind has in indi 
imount of unused 1 
igned for 115 \ 
n, the oscillograph 1 
ide. Its operating 
ibout 45 Ib. Heiland 
ipolis-Honeywell Regulator: 
E.. Evans Ave., Den ? 





For more information 
Circle 101 nside back cover 





Working Scale Models 


ACTUAL SIZE ae 


I 
f machinern 


bein 


Model ~~ ACRO micro-switch 


A compact, easy-to-install unit in conventional 
push button style — 


Circle 102, inside back cover 


Precision switches come in all shapes and sizes. Here’s 

an important new one by Acro that rounds out the Lead Holder With 

line. Its compact dimensions conserve space behind Self-Cleaning Clutch 
. 


the panel. And installation is a cinch since round This hold 
ms holder pt 


holes are easiest to cut. wager 

This little switch packs a big wallop! It’s rated at 
12 amps, 125 volts, '4 hp—Underwriters’ listed. 
Mechanically, there’s up to * inch overtravel. Three 
5 qgul Kl 


types of terminals are available—screw, solder or a 


4 , " inodized alumir 
quick disconnect. ile eae ie R 
A rd Best Pencil Co.. Sp f N. J 
Write for Data Sheet D-1 


For more information 
Circle 103, inside back cover 


SWITCH DIVISION 
Molded Coil Kit 


Molded coils 
nductances are 
irds and packed in tran 
boxes. There ar 
wering the inductai 


COLUMBUS 16, OHIO 15 uh to 1000 uh. Nat 


Company, Sheridan W 


Plants at Columbus and Hillsboro, Ohio ; ‘ 
or more information 
REPRESENTATIVES IN ALL PRINCIPAL CITIES Circle 104, inside back cover 
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in buildings... 
everybody benelits from stainless steel 


long-lasting Stainless 


tne architect specifies long-! : ! 
Steel for its strength, its beauty and its economy 
of maintenance. In heavy use areas and for 


weather-exposed panels and trin 
nothing stands up or keeps its smooth 


aaa STAINLESS 


the builder likes working with Stainless Steel 
It Is easy to instal does not de nt, pec lor 


discolor ind presents no problem on 


matching or replacement STEE!I 


the tenants enjoy living or working in 
buildings that are bright, clean and attractive 
because of Stainless Steel For the product you make today and 


the product you plan for tomorrow 
specify McLouth high quality sheet 
and strip Stainless Steel 


“Sb Mc LouTH STEe€L CorPporatiION DETROIT, MICHIGAN « MANUFACTURERS OF STAINLESS AND CARBON STEELS 








ENGINEERING BULLETIN 


ON MICRO.BEARINGS 
Miniature Instrument Ball Bearings 


NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH 1, 


NEW HAMPSHIRE 


Subject: MEASUREMENT OF RADIAL RUNOUT 


OUTER RACEWAY 


INNER RACEWAY 





INNER RING FREE TO MOVE 
IN A VERTICAL DIRECTION 


*¢ 




















FIG. 2 Inner raceway is out-of- 
round, although concentric with bore. 


maxXimul al 


: ECCENTRICITY A 











FIG. 3 Radial Runout is the result of eccentricity in the bearing parts. Principal 
factors producing it are eccentricity between bore and raceway of inner ring 
(left) and between raceway and outer diameter of outer ring (right). Out-of- 
round balls offer negligible effect, since effect tends to cancel out as balls roll. 


341) 


DESIGNERS HANDBOOK OFFERED 
FREE TO ENGINEERS 


If you work with miniature bea 
vil find this new, 7 

tative publicatior 

solving problems in de 

signing 


nstruments or 
sma electro-mechani- 
Cal asst mblie¢ S 

It will be sent free 
to engineers, draftsmen 
and purchasing agents, 
Write to: New Hamp- 
shire Ball Bearings, Ine., 
Peterborough 1, N.H. 
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CATALOGS and BULLETINS 





To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 
available only when requested on company letterbead, see page 352. 


Zinc Coating-Brochure, + pp. Con 


tains data on ready mixed 


coating 
for stoppage of rust and rust creepage 


Sealube Co., Wakefield, Mass 
Circle 105, inside back cover 


Heavy Duty Series 
Brochure, 2pp. 


ind data on 


Parallel Switche 
Contains diagrams 
12-24 y 
having 12 v system. Leece 
Cleveland Ohi 


Circle 106, inside back cover 


switches for 
engines 


Neville ( 


Lockwashers—Brochure, + pp. Con 


tains data on stamped spring steel 
from flat strip stock 
Pioneer Stamped Products Co., P. O 
Box 185, Brighton Station, Rochester 
10, N. Y. 


units formed 


Circle 107, inside back cover 


Hollow 
hure, 8 pp. 


Stock—Bro 
data and 
tables on tolerances, mechanical prop- 
erties, and applications of tubing. 
Harvey Aluminum, 19200 S. Western 

Ave lorrance, Calif 
Circle 108, inside back cover 


Aluminum Bar 
Contains 


rroubles—Bulletin PC 508, 
Cartoons 


Pump 
+ pp problems 
evolving from rotary, centrifugal and 
team pumps. Worthington Corp 
Harrison, N. J 


Circle 109, inside back cover 


picture 


Air and Water-Cooled Compressor 
Troubles—Bulletin PC 509, 4 pp 
Cartoon sequence pictures a descrip 
tion of compressor problems. Worth 
Harrison, N. J 


Circle 110, inside back cover 


ington Corp., 


Irradiated Polyethylene—Booklet, 12 
pp. Describes moisture and chemical 
resistance, encapsulation ability and 
thermal stability, typical applications 
and techniques of use. General 
Electric Co., Plastics Ave., Pittsfield, 
Mass 


Circle 111, inside back cover 


Tubing System Data—Booklet 4305, 
8 pp. Contains information charts 
and tables to aid in proper selection 


Product Engineering — November, 


Parker 
Euclid Ave., 


of tubing Apphiancc 


17325 


( Yhio 


Cleveland 12 


Circle 112, inside back cover 


Conveyor Pulleys—Catalog CP-50, 12 
pp. Contains specifications and price 

R. & J. Dick Co., Inc., 1 Sade St 

Passaic, N. J. 


Circle 113, inside bock cover 


I'ruck Casters and Wheels—Catal 
K40. 68 pp Contain 
and pictures of casters, wheels and 

Bond Foundry & M 
Manheim, Pa 


Circle 114, inside bock cover 


information 


icCessor;ries 


hine Co., 


Power Transmission Machinery—Cat 
alog D56, 328 pp 
diagrams and pictures on_ bearings 
clutches, pulleys, speed reducer 

Dodge Mfg. Corp., Mishawaka, Ind. 


Circle 115, inside back cover 


Contains charts 


Retaining Rings—Catalog, 11 py 
Contains data on open-type rings for 
shafts measuring 1/25 to | in., inter 
nal rings for housings measuring 4 
to 2 1/16 in. and external rings, to 
fit shafts from % to 2} in. Dept 
P 23, Industrial Retaining Ring Co 
57 Cordier St., Irvington 11, N. J 


Circle 116, inside back cover 


Repulsion-Induction Motors—Bulletin 
SDA 163 A, 2 pp. Contains data 
on single phase motor produced in 
sizes from 3 to 7-4 hp; 1150 to 175 
rpm; 60-50 cycles. Peerless Electri 
Co., Market St., Warren, Ohio 


Circle 117, inside back cover 


D-c Motors—Bulletin, 6 pp. Contain 
data on 4 through 200 hp motors 
and motor-generator sets up through 
200-kw output. Allis-Chalmers Mfg 
Co., 1002 70 St., Milwaukee, Wi 


Circle 118, inside back cover 


Polyethylene Pipe—Bulletin 
8 pp. Contains data on application 
sizes, technical properties, and est 
mated flow rates for water in variou 


(Continued on page 342) 
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CE-57, 


"| 


product designs 
for welded steel 


ave twice 
the rigidity... 
three times the 
strength 


et require 
less material 
...cost less 
com f-] 8) aler-}i~ 


WHY 


aren't all your 
products designed 
for welding? 


THE WELDED WAY 


: . . 
.+. To hold et, 
closer aliga- 1 
ment and cut 

costs. All-weld 

ed Automatic Magazine Load 
ing Bar Feed designed to 
withstand impact ot bar stock 
rotating at high speed 


-_ 


Write 
THE LINCOLN ELECTRIC CO. 
Dept. 1318, Cleveland 17, Ohio 


The World's Largest Manufacturer of 
Arc Welding Equipment 





GAGE PRESSURE. TRANSDUCER 


—high performance in miniature size 


Only 156” in diameter... 34” thick, this is an exceptionally small gage pressure poten- 
tiometer. Its miniature size and compact configuration permits use in ground and airborne 
installations—in control telemetering or remote recording circuits—wherever space is 
at a premium. 

Time proved performance. This is a fully integrated instrument built for high reliability 
under extreme environmental conditions. The dependable Bourns Bourdon tube assembly 
and linkage system provide exceptional shock, vibration and acceleration characteristics 
... linearity and hysteresis are excellent. Units are designed to meet or exceed most 
government specifications for airborne equipment. 

The Bourns Model 304 weighs about 2 ounces. It operates with a high-level AC or DC 
signal. Pressure ranges: from 0-100 to 0-5000 psi. Three Bourdon tube materials are 
available: 

Beryllium copper—the standard construction—for non-corrosive fluids. Measures air, 
Freon, oil, and other common media. 

Stainless steel—permits corrosive fluids such as fuming nitric acid to be applied within 
the tube. 

Ni-Span-C — provides low temperature error for versatility of application. 

Complete data in Bulletin No. 304. 


ABSOLUTE AND DIFFERENTIAL PRESSURE — 


In addition to the Model 304, Bourns manufactures a complete line of high pressure trans 
ducers in absolute and differential ranges, for use with corrosive or non-corrosive fluids 
Request Bulletin No. 70456. 





MODEL 704 —<itferential MODEL 706—differentia! MODEL 705~—absolute 
pressure type with stainless pressure type with Beryllium | pressure type for use with 
steel Bourdon tube copper Bourdon tube c clean, non-corrosive media 


: 


COPR., BL 


OURNS LABORATORIES 


General Offices: 6135 Magnolia Avenue Riverside, California 
Plants: Riverside, California— Ames, lowa 


Catalogs and Bulletins : continued 


pipe sizes American Hard Rubber 
Co., 93 Worth St.. New York 13 
N.Y 


Circle 119, inside back cover 


Constant Voltage D-c Power Supplies 
Booklet DC 235, 8 pp. Contains 
data for six, standard-design, regulated 
d-c power supplies for intermittent 
variable, pulse loads, or high-amperag« 
loads. Sola Electric Co., 4633 West 

16 St., Chicago 50, III 
Circle 120, inside back cover 


Lithium Compounds—F older, 


38 pp 
Contains data on chemical and physi 
cal properties Foote Mineral Cc 

18 W. Chelten Ave Philadelphia 
t4, Pa. 


Circle 121, inside back cover 


Precision Balls—Brochure, + pp. Ci 
tains information on balls made from 
many materials. Universal Ball Cé 
Willow Grove, Pa 

Circle 122, inside back cover 


hermistor Overheat Detectors—Bul 
letin, 3 pp. Discusses advantages of 
thermistor elements for temperature 
detection Kenwal Inc., Ashland, 
Mass 


Circle 123, inside back cover 


Dollar Savings through Standards 
Booklet, 40 pp. Contains economi 
benefits to industry resulting from 
use of standards. American Standard 
Assn., Inc., 70 E. 45th St.. New 
York 17, N. ¥ 


Circle 124, inside back cover 


Distribution Systems for Automatic 
Lubricators—Bulletin 4A, 12 pp. Con 
tains data and diagrams on reservoirs 
tubing, fittings, junctions and meter 
units. Bijur Lubricating Corp., 151 
W. Passaic St.. Rochelle Park, N. ] 
Circle 125, inside back cover 


Potentiometers and Accelerometers 
Bulletins (2), 2 pp, contains data and 
diagrams Humphrey Inc., 2805 
Canon St., San Diego 6, Calif 
Circle 126, inside back cover 


Contacts and Rivets—Catalog, 
Describes 300 standard electri 
tacts. Deringer Metallurgical 
8131 Monticello Ave., Skoki« 


Circle 127, inside back 


Motors—Bulletin GED 2020B 
pp. Contains information on 


(Continued on page 344) 
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Flame tests prove its fire-snuffing ability 


Entirely new formula: Shell [rus Fluid 902 is a special formulation 
. . . product of three years’ development and field testing. It is suit- 
able for nearly all industrial hydraulic systems, as a direct replacement 


for presently used oils. Here is a fire-resistant hydraulic fluid that 
SH ELL can be widely used. 


Non-corrosive: Shell Irus Fluid 902 contains no corrosive ingredients 
iIRUS It has no harmful effects on seals, fittings or bearings. It does not 
promote rust. 


FLUID 902 No major modification necessary ... simply clean present fluid 


thoroughly out of system and replace directly with Shell Irus Fluid 
902. You can use it with complete confidence. Write for test data and 
all information. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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x SEAS IOT . y bre. Aptos ‘ Catalogs and Bulletins continued 
Tare eee a 
) OOsC moto 

From AUTOMOBILES to choose th yotor 


farm, home, and shop jobs. General 


to AIR CONDITIONERS : y Electric Co., Schenectady 5, N. Y 


Circle 128, inside back cover 


Delivery Date Calculator—Dial p 
duced on _ heavy-weight varnish 
board determine | 

Nooter Corp., 

St. Louis, M 


Circle 129, inside back cover 


Speed Reducers—Bu 
Describe redu I 
powel output I 
Instrument ( 
Denver 3, Col 
rcle 130, inside back 


Automatic Clutches and Transmis- 


sions—Bulletin 56D1,4 


nside back cover 


Tool Steel Handbook—Hardback 
2 t py Ha chapters on elect 


] 


Fabricon Reinforced Plastic Moldings camper sacl, tock steel peed 


permit GREATER FREEDOM OF DESIGN! icts, and working tool and high speed 
steels. Allegheny Ludlum Steel Corp 
Take a good look at many of today’s smart new automobiles and you'll find that an 2020 Oliver Bldg., Pittsburgh 22, Pa 
amazing number of parts are now being made of reinforced plastics . . . custom molded Circle 132, inside back cover 
by Fabricon! Heater housings, seat back panels, bonding strips, garnish moldings, 
just to name a few. What's more, if you look around, you'll also find that Fabricon lime Controls—Booklet, 20 pp. Con 
reinforced plastic moldings are playing an increasingly important role in the design tains information. pictures and chart 
and manufacture of many other products, too. And for very good reasons! mn indiesteiel tien ; ntrols. Paragon 


Electric ( I'v W 


> 
R 
Circle 133, inside back cover 


ay Because the premix compounds are scientifically 
developed and produced by Fabricon to meet the 
specific requirements of each individual application. 

Speed Reducers 
(2) Because basic materials selected are processed : P] Contains d irts on hp 
by Fabricon’s special laboratory controlled methods rating torq! verhung 
to assure proper distribution of fiber reinforcements ~—aii load value a1 met n West- 
throughout each finished molded part . . : : rane lectri r] P. O. Box 
— 2099, Pittsburgh 30, Pa 


© Because the greater uniformity of physical char- Complete facilities for the development 
Circle 134, inside back cover 


acteristics thus obtained permit the use of Fabricon of new products and processes for you! 
reinforced plastic moldings on countless applications 
generally considered impractical or, indeed, impossible I hermistor-Actuated ‘Temperature 
just a few short years ago. And .. - Controller—Bulletin MC 133, 4 pp. 
1 O1 ndividual unit 
4.) Because ease of molding plus lower tooling costs atti, te ctaueed te | separate pow 
permit efficient, economical production of intricate, q ; ' on as * * oe 
complex parts. Parts which require no costly secondary aie 
or assembly operations . . . which in turn invariably 
permits greater freedom of design! cle 135, inside back cover 
Want detailed information on Fab products and service te toda Linear and Angular Micro-Position- 
ing Systems—Bulletin 819, 12 pp 
FABRICON PRODUCTS Contains data on an electronic aut 
natic machine tool control capable 
f automatically positioning the car 
1721 W. PLEASANT STREET riage of a machine tool with 
RIVER ROUGE 18, MICHIGAN 


A Division of The EAGLE-PICHER Company 


imum linear I r of 0.000] 


Reintorced Plastic Moldings ¢ Plastic Impregnated and Coated Materials (Continued on page 348) 
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DRIP PROOF —1/20 to 3/4 HP. 
AC., Single or Polyphase 
Send for Bulletin 1-1P1 


RIGID BASE, OPEN TYPE, PROTECTED 
1 to 400 H.P.—A.C., Single or Polyphase 
May be used in place of splash proof... 
screens available for rodent protection. 
Send for Bulletin 6-1P1 


FLANGE BRACKET (NEMA “D") 
Round, short frame—for horizontal 
or vertical operation 
Send for Bulletin 6-1P1 


SELECTIVE SPEED DRIVES 
1/8 to 150 H.P 
Operate from A.C.; broad range of auto- 
matic, stepless speed control; respond to 
wide variety of remote control devices 


GEAR MOTORS—! to 125 HP. (parallel) 
Ye to 3 H.-P. (right angle or parallel) 
A.C. or D.C., Speed to fit your need 

Send for Bulletin 
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CUSHION BASE, OPEN TYPE, 
PROTECTED—1/20 to 5 H.P. 
A.C., Single or Polyphase 
Send for Bulletin 6-1P1 


FACE TYPE BRACKET (NEMA “C”) 
With feet for motor-mounted equipment 
Send for Bulletin 6-1P1 





Motors 


help you design top performance 
into your product... 


TOTALLY ENCLOSED FAN COOLED 
1 to 100 H.P., A.C., Single or Polyphase 
Send for Bulletin 6-1P1 


EXPLOSION PROOF MOTORS 
2 to 100 H.P 
UL approval Class |, “C” and “D” 
Class li, “E,” “F" and “G" 
Send for Bulletin 6-1P45 


They’re Performance-Rated® to guide you in selecting precisely the 
right motor size, speed, torque, mounting and frame characteristics for 
each specific application. Call or write your nearby Century District 


Sales Office or Authorized Distributor. 


Performance - Rated©@ MOTORS 
1/20 to 400 H.P. 


Mail this coupon for FREE bulletins 


CENTURY ELECTRIC COMPANY 


1806 Pine St., St. Lovis 3, Mo. + Offices ond Stock Points in Principal Cities 


To CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Mo. 


Please send me the following bulletins 


(fill in numbers here) 


Nome 
Compony 
Address 


City 





THIS MAN 
ISA 
JOINT SPECIALIST 


...he is one of many 
DANA engineers who will 


help design a better product 
for you through the use of Spicer Universal Joints! 


The first successful, mass produced universal joint and Propeller Shafts have been produced for use in 
was introduced by Clarence W. Spicer in 1904.Since airplanes, ships, railroads, industrial machinery, 
that time, many millions of Spicer Universal Joints automobiles, trucks, buses, tractors and a wide 


range of other power-transmission applications. 


DANA can help you adapt stock Spicer Universal 


Joints to your particular needs. 


DANA can help you by developing specialized 


Spicer Universal Joints to solve any unusual problems. 


DANA can help you with a corps of designers 
and engineers offering unusual power transmission 
knowledge and experience. 

DANA has ten modern plants for efficient production 
in strategic locations. Write for booklet describing 
DANA facilities, and ask us to consult with you 
on power transmission problems. 


DANA CORPORATION ©® Toledo 1, Ohio 


SPICER PRODUCTS: Transmissions, Universal Joints, Pro- 
peller Shafts, Torque Converters, Axles, Gear Boxes, Power Take- 
Offs, Power Take-Off Joints, Rail Car Drives, Railway Generator 
Drives, Stampings, Spicer and Auburn Clutches, Parish Frames, 
Spicer Frames, Forgings. Universal Joints also Manufactured in 
Canada by Hayes Steel Products Limited, Merritton, Ontario 


é ybeuence im bi ngineeung C Myilely in Manufactiung 





where you 
have 
equipment 
to control 


NEW TIMKEN’ DLM BRAKE 
offers Versatility... Flexibility... Dependability! 


The revolutionary DLM brake wil! serve effectively 
with a variety of equipment. It has already proved its 
value as a control or parking brake, and is used in var- 
ious sizes on trucks, busses, machinery, farm equip- 


ment, cranes, shovels, hoists, golf buggies, lift trucks. 


Highly Efficient! The DLM brake is basically a self- 
energizing two-shoe brake in which both shoes do the 


same amount of work—give equal forward and re- 


verse torque output, regardless of drum rotation. 


For every industrial, agricultural or automotive 
application where braking is required! 


p- 
ROCKWELL SPRING AND AXLE COMPANY 


=p 


TDA Plants at: Detroit, Michigan * Oshkosh, Wisconsin * Utica, New York 
Ashtabuic. Kenton and Newark, Ohio « New Castle, Pennsylvania 


November, 1956 


Simpler! Only 8 parts, with interchangeable shoes 
and springs. Lubrication is not required. No internal 
adjustment necessary. Enclosed design guards against 
entrance of foreign matter and requires only a mini- 
mum of maintenance. 


Lighter! More Payload Advantages! Improved TUA 
design using lightweight fabricated steel shoes and 
brake supports saves many pounds over heavier, 
more costly brakes. 


Timken-Detroit Brake Division 
Rockwell Spring & Axle Company 
Dept. PE-116, Ashtabula, Ohio 


Please send me further information on your ‘ 
Brake. 


Name 
Company 
Address 


City 





Catalogs and Bulk 


pent 


i maximum 
arc Farrar 


mx Bh d 


Detachable Couplers— 8 
Contains specihcat 
on couplers, fitting 
connections Foster 
2850 Gravois, St. Lon IS. M 
Circle 137, inside back cover 


TO Straight Line Thrust Mechanisms 
BEARING PROBLEMS Bulletin GEA 1614D, 8 pp. Con 
tains data on productivity, benefit 
and describes application Ger 
: = ea Electric Co., Schenectady 5, N. ¥ 
Bunting capability and leadership in the Circle 138, inside bock cover 
field of Cast Bronze Bearings and parts are ’ 
, . . Mini: * Electricz tors 
well established and widely recognized. Today ] pa na - : pro es 
alog, escribes standard 
Bunting offers an equally comprehensive and and receptacles as well 
responsible service in the field of Sintered miniature connector 


Powdered Metal Bearings and parts. peng rsa rack and 
ors. Deutsch Co 


Los Angeles 3, Calif 
Bunting’s special knowledge and facilities Circle 139, inside bock cov 
make Sintered Powdered Metal products 
° . — Precision Radial Roller Bearings 
available in many applications not Cataloe PR 456 DC. 5 
itaiog > 5 
heretofore considered feasible. We can help totes dinecetee and del 


} 


you find the simplest answer to your load ratings and applicat 


individual problem, be it Cast Bronze Bearing Co., In 


or Sintered Metal. Syracuse Y 


Circle 140, inside back cover 


Bolts, Nuts, Screws, Rivets and 
Washers—Catalog, 130 pp. Cont 
diagrams, information and chart 

A wide range of stock sizes of assorted metal fastener Ster] 
Bunting Cast Bronze and Sintered Bolt Co., Chicago 10, Ill 

Powdered Bronze self-lubricating, oe were ee 
plain and flange bearings, thrust Control and Data Processing Instru- 
bearings and bars are available ments—Bulletin, 31 pp. Contain 
information, pictures on charts, Con 
solidated Electrodynamics Corp 
where in America. 300 N. Sierra Madre Villa, Pasaden 
Calif. 


from Bunting distributors every- 


Circle 142, inside back cover 


Write for catalogs. Flexible Plastic Tubing—B: 
97, 28 pp Contains appl 


limitations, physical properties 
chemical resistances. U. S. Stoneware 


Bu nti re ; ome - ony 
- ® Circle 143, inside back cover 


Safety Devi for Ste: and Hot 
BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS wn vel "7 ag selene 
OF CAST BRONZE AND POWDERED METAL data and price list on catell , pun] 





The Bunting Brass and Bronze Company * Toledo 1, Ohio © Branches in Principal Cities (Continued on page 350) 
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RELATIVE STRENGTHS 


Lamsor 03s CAP SCREWS AND FULL FINISH CAP SCREWS 


FULL FINISH 


% % Am %&K 


dc LAMSON & SESSIONS ( 
1971 West 85™ St. * Cleveland 2, Ohio 
CLEVELAND AND KENT, OHIO + BIRMINGHAM + CHICAGO 


>» 3 . B® Z 
mv : fv 


November, 1956 





COMPLETE DESIGN SERVICE! 


Nobody could expect a busy design 
engineer to keep up with all properties of 
all thermoplastics. That's Gering’s job 
and we offer highly practical 
advice on thermoplastics for your specific 
application. Also ideas on possible design 
~ modifications to cut cost or simplify assembly 
, This is only part of Gering’s complete engineering and design 
service—all under one roof ...all under one 
responsibility backed by Gering’s knowledge resulting 
from over thirty years experience of producing 
high quality plastics 


COMPLETE PRODUCTION FACILITIES! 


For fast service—backed 
by rigid quality control 
Gering for all your thermoplastic 
extrusions. At your service are 
hundreds of dies... complete custom 
die-making...and a wide range of 
modern extruders. Why not send us your blueprint—let 
us bid on your next job. Find out for yourself that 
Gering means top quality plus dependable delivery 
possible only by one of the most complete and efficient 
extrusion plants in the world! 


come to 


made 


Gering Extrudes 
Polyethylene, Acetate, 
Acrylic, Vinyl, Polystyrene, 
Butyrate; (Tenite II), 
Ethyl Cellulose, Copolymers 


PRODUCTS, INC. 
Monroe Street, Kenilworth, N. J. 





Catalogs and Bulletins continued 
controllers, relief val 

McDonnell & Mill 

Spaulding Ay Chi ig 18, Il 


Circle 144, inside back cover 


Vane-Actuated Switch—Brochure 
$800-1, 2 pp. Describes and illu 
trates control unit Minn ip 

Honeywell Regulator ¢ Wayne an 
Windrim Ave Philadelpl +4, P 


Circle 145, inside back cover 


Plastic Engineering Materials—B 
let, 17 pp. Contains data and 
parative characteristi I 
lon, Zytel, Alathon and 
DuPont De Nemou 
Wilmington 98, D 

Circle 146 


l'emperature Controls 
Contains physical spe 
formance lata, id site 
Ashland 


Circle 147, inside back cover 


ran Fenwal In 


’ 


Full Flow Valves—Bulletir 
Contains data and diagram 
and function Coppus E1 
Corp., Worchest 2,M 


Circle 148, inside back cover 


Resins—( 


| 
7ives physical ind tI 


Formulated Epoxy 
27 resin system | 
Inc., 4516 Brazil St 
39 ( lif 


Circle 149, inside back cover 


Forgings and Castings—( 

pp. Contains data on 

mered forgings, composit 

ind cast-to-shape tool 
Ludlum Steel Corp 
Oliver Bldg., Pittsburgh 22, P 


Circle 150, inside back cover 


gheny 


Metals and 


Alloys For Tubing 
Brochure 1, 3 12] 


pp- ! 


ind allovs from whi 


) 


duces its standard 
diameter tubing 
1556 Germant 
Pa 

: 


Circle 151, inside back cover 


Rotary Blowers—Brochure, 5 pp. Con 
tains data and charts. Miehle-Dext 
Supercharger, 100 4 St., Racine, Wi 


Circle 152, inside back cover 


Pressure Tubing—Bullet 
Describes tubing designed for f 


(Continued on page 352) 
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THEY’RE 


d 


4-WAY VALVES 
FOR AIR OPERATION 
UP TO 150 PSI 
1 4 3, es 


| 
(i Pp 
y - P-®@ 


Oy 
Hanna Air Cylinder Operated 


/ By Flo-Line Double Solenoid Valve 
With Flo-Set Speed Centro! Valves 


Fio-Line Double Solenoid Valve 


Hanna has designed and built new and unusual features in their Flo-Line Solenoid Valves... 
features that result in economy, more versatile operation and safety. Here are some of them: 


Bubble Tight Spool positively sealed by “O”’ 
rings. 


Dust-Tight, Splash-Proof Design to seal out 
dirt and moisture, and assure trouble free 
performance. 


Few Moving Parts for longer valve life. 
Full Pipe Capacity for all internal passages. 


Wide Range of Temperatures and Pressures 
—40° F. to 125° F.; 20 to 150 psi air. 
Options permit air pressure to 250 psi and 
even vacuum! 


Enclosed Solenoid Coils for safe operation. 


AC or DC Service, coils are available for 
most voltages and frequencies. 


Meets JIC Recommendations in al! respects 
when ordered with optional manual over-ride 


Side or Manifold Porting for easy installa- 
tion and convenient piping 


Choice of Spools permits selection of a 
standard valve for most applications 


Manval Over-ride, an optional feature, allows 
equipment to be tested before final electrical 
installations are made and provides a means 
of operating the valve in case of electrical 
failure. 


Junction Box for ease in making electrical 
connections. 


Modern Clean Cut Appearance 


You'll surely want the complete details given in the new Hanna Flo-Line Catalog 
No. 261. See your classified telephone directory or Thomas’ Register for the name 
of your nearest Hanna Representative—or write us direct. 


Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT * CYLINDERS AND VALVES 
1763 N. Elston Ave., Chicago 22, Illinois 





Acaloy 
Flanged Case 


i 


Acaloy 
Flangeless Case 


Phenol 
Turret Case 


Acaloy 
Flush Case 


Acaloy 
Square Flush Case 


ASCO 


Helicoid Gages 


Helicoid gages 
set new 
standards 
of enduring 
accuracy, 
trouble-free 
service, 

and economy 


Industry has found in the HELICOID 
Gage, the most durable and efficient 
instrument ever devised to meet 
pressure-indicating requirements. 


No Gears—No Teeth to Wear Out! 
The exclusive HELICOID Movement is a 
simple, gearless cam-and-roller design 
with no teeth to wear out. It provides 
long and trouble-free service with a 
minimum of maintenance. 


Sustained Accuracy—Longer Life 
Because of advanced design, quality 
control in manufacture, and endless 
testing, HELICOID Gages produce more 
sensitive response to pressure changes. 
Their accuracy endures—even after 
millions of cycles. 

Lowest Cost per Gage per year 
These gearless gages go on performing 
day in and day out with little or no 
maintenance. This economy, together 
with long life, adds up to the fact that 
HELICOID Gages cost less per gage per 
year than any other gage you can buy. 
Gages for vacuum and compound service 
Pressure ranges up to 20,000 psi. 


The Helicoid Movement 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 





? \ 
7 


929-D Connecticut Avenue + Bridgeport 2, Connecticut 
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Superior J 


Circle 153, inside back cover 


Flow Controls—Catalog 553, 8 pp 
Contains data and drawings of basic 
hydraulic restrictor and needle valve 
ind adjustable, pressure compensated 
flow regulators. Fluid Controls, In 
1284 North Center St., Mentor, Ohi 


Circle 154, inside back cover 


lable 
data and fication n wireropé 
issemblies an vhyte (¢ 


W irerope ( 


Dp 
7} 
ri 


Circle 155, inside back cover 


Plastic Tooling—Bro 

tains data on the 

tic tooling for metal-forming and 
plastics-forming and in foundry prac 
tice. Marblette ¢ D 7-31 Thirtiet!l 
St., Long Island City 1, N. ¥ 


Circle 156, inside back cover 


Silver-Cadmium Exide Electrical Con- 

tacts—Bulletin, 4 pp. Contains info 

mation and tables. H. A. Wilson ¢ 
35 LS R ite 77 | ion. N ] 


Circle 157, inside back cover 


Electric Welded Mechanical Steel 
Tubing—Bulletin MST-856, 3 pp 
Contains data, chart and applications 
if tubing size é in. O.D. to 27 in. O.D 
Walker Brother Conshohocken, Pa 


Circle 158, inside back cover 


Letterhead Requests (¢ Inly 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads 


Electronics Facts Handbook—Booklet 
. 


20 pp. A collection of selected refer 


ence data useful t concerned 


I 
with government and industrial re 
y¢ irch ind de 
American Machine & Foundry Co., 
261 Madison Ave New York lt 

N. ¥ 


vel pment activities. 


Brass, Bronze and Aluminum Forgings 
—Booklet, 32 pp. Contains informa 
tion on design, properties and appli- 
cation. Dept. R, Titan Metal Mfg 
Co., Bellefonte, P 
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This combination of features is 
EXCLUSIVE with... 


EAL/V\ASTE 


BALL BEARING UNITS 


...they are 


» IMPORTANT 
Ss 10 YOU! 


copy of Bull 
454 today 


The products you design today to meet the demands of 
tomorrow must be carefully engineered right down to the 
smallest component. The product must be geared to the 
demands of an “automation minded" world and the competi- 
tion of the years ahead. Production schedules can't be kept 
up when machinery is down for maintenance. No component 
you can build into your products will mean more to its efficient BONE CASES 
performance than the bearing units carrying the load. The ex- 
clusive combination of features found only in SEALMASTER 
self-aligning, pre-lubricated Bearing Units are important to 
your product's continuous performance and acceptance. 


LABYRINTH SEAL 


SEALMASTER BEARINGS 


A DIVISION OF STEPHENS-ADAMSON MFG. CO., 9 RIDGEWAY AVE., AURORA, ILLINOIS 


Product Enginecrins November, 195¢ 
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fong time to come 


Ad Libbing by The Editor 











CHAIRS 
ARE 


GOOD CHAIRS 


Scientifically planned to aid YOU 
in your worl designed to sup- 
port you comfortably whether 
you re chewing your pencil or bent 
over hard at work engineered 
from the quality materials YOI 

would recommend, with  inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique and with removable 
replaceable covers in a wide range 
of fabrics and colors to match 
YOUR decorating plan 


Pictured, Cramer Hi-Model 
4D-22T with forward-tilt 
seat; others available. All 
are low-gravity balanced for 
safe use on casters Uf 
desired 


\ 

Cramer Posture cues Co., 
1205 Charlotte, 
Please send ~F os 


er 
Crerking architects and 


s designed for 
engineers 


outdo ther 
to be marty: 
have had one thing 
m were highly 


things 
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STRAIGHT 
FACTS 

ABOUT 
HOLO-KROME 
SOCKET 
SCREWS 


30 seconds to separate fact from fancy! 


Holo-Krome Socket Screws are far 


tougher than you might think. Their 
sockets easily withstand at least 50% 
more torque than can be exerted by a 
hex key in ordinary hand-tightening. 


Power tool tightening is different. 


Then tightening force depends on the 
torque of the driving tool, strength of 
the bit, and the inherent toughness of 
the socket. H-K sockets are guaran- 
teed to give unfailing performance. 


a enmec mm Holo-Krome sockets have sharp hex 


corners, untapered socket walls, sock- 
et depth scientifically proportioned, 
continuous metal fibers reinforcing 
the socket wall. 


Your best insurance against socket screw failure is 
H-K’'s exclusive forging method. For the toughest in 
socket screws—and hex keys—look to Holo-Krome! 


HOLO-KROMEm 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 


Sold only through authorized Holo-Krome distributors 


supnuiae og 





beaver 
ball screws 


Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
verting rotary twist to linear 
push (or vice versa). Employs 
a stream of precision balls 
and ground lead to eliminate 
drag and wear in delicate in- 
struments to massive wind 
tunnel jacks. Any diameter 
or travel: indexing, inching, 
traversing. Literature, con- 
sulting engineering service 
available. 
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Fastest rowing source 
, for bell screws 


Seaver 

Drecision 

! >jroducts 
i INC. 


a CLAWSON, MICH. 


Sans, Souci continued 
upon teachers who influenced them 
greatly ind put them on the right 
track 
King” Dean was a high school 

nath teacher. He was very demand 
ing, strict and a hard marker The 
students used to say that King Dean 
had such reverence for perfection that 
he never gave a mark of 100 percent 
But all the students loved him 

“Thorny” was the secretary of a 
college faculty. His code was inflex 
ible. A student either made passing 
grades or he was “flunked out.” He 
dominated the facult 
domineering at 
ingly just No student ev 
that Thorny” had been 
him Man i tudk 

Thorny’ had flunked ¢ 

ing h praises f I man 
ifterward 

Cher 


age" 
etter leader hip in ey 


nd in everv enginecring department 
It is the essential ingredict without 
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k in the days befor 
to be exact 
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up th hard 
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establish the second t 
in the United State 
Polytechnic Institute was tl 
Lehigh University was the 


lritz was tremende 
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The same 
mechanism 
that controls 
the horizontal 


Zh 


may 


fo improve 
your machine 


tool 
HYP r* Ma? 


The G. & L. and Hypro Div. of 
the Giddings & Lewis Machine 
Tool Co. uses 4 Beaver Ball 
screws (up to 16’ long) per 
machine for automatically 
positioning heads and swivel- 
a ee Me ae 
numerically controlled skin 
mills—shown here machining 
wing skin for a jet fighter 
oircraft. 

Our engineers are avail- 
able to discuss machine design 


problems with you. 
a 


| 


Yeaver 
Drecision 
{ Droducts 


INC. 
CLAWSON, MICH. 








Now available: 
full line of ASCO 4-way 
solenoid valves 





Single Solenoid: operates 
when solenoid is energized 
returns automatically when 


de-energized 


CHAMBER A 


PRESSURE) C2 EXHAUST Cl 


power driven in both directions by line pressure 


Now available in %%” through 1” sizes se Valves are positive 
in action. When the solenoid is de-energized, /ine pressure ap 
plied to the top of the pilot core forces it o ie seat, eliminating 
possible sticking caused by residual magne 1. Line pressure 
is applied to Chamber A, moving the piston-disc assembly to 
the left. When the solenoid is energized, Chamber A is ex- 
hausted and /ine pressure drives the piston to the right 


Dual Solenoid: operates when 


either solenoid is energized absolutely tight seating — no leakage 


will not return until opposite 


Combination of metal to metal and resilient seating provides 


solenoid is energized. Sole- 
noids may be energized con- dead tight shut-off even On all O QI ding ipping or close 
y C : : 


tinuously or momentarily ‘ adjustments are necessary 
Available in standard, watert ent or expk I roof solenoid 
enclosures, the Bulletin 8344 permits cycling rates to 850 per 
minute — mounted in any position. Design simplicity eliminates 
maintenance problems 


J.1.C. construction available 

These 4 way valves are available in all siz » meet J.1. 
(Joint Industry Conference) standards. Valves are provided 
with sub-plates, vapor-proof solenoid enclosur and manual 
overrides, and are electrically inoperative when the cover is 


removed 


New ASCO ¢ ondensed Valve ( atalog Ni )] now ava l- 


able. Write today for this basic reference on solenoid valves 


Important announcement } iSCO 


Florham I N.J 


AUTOMATIC TRANSFER SWITCHES 
SOLENOID VALVES ELECTROMAGNETIC CONTROL 


J.1.C. Construction: single and 
dual solenoids, with sub-plate 


<ecee w Automatic Switch Co. 


381 Lakeside Avenue, Orange, N. J. « ORange 2.5300 
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*(or stress, strain, force, torque, other 


mechanical or electrical variables 


BRUSH INSTRUMENTS RECORD THE FACTS 
YOU NEED AT ONCE 


e@ You can quickly and easily record 
vibration data, using any commercially 
available vibration pickup, with appro- 
priate Brush rey and oscillographs 
You can record 1, 2, 4, or 6 channels of 
data Dinienennde. 


Brush offers complete recording 
systems; for portable use, or for rack or 
console mounting. An electrically con- 
trolled chart drive permits selection of 
the chart speed best suited to the specific 
measurement—also provides instantane- 
ous switching and remote control. 


Get the facts from your Brush repre- 

sentative. Or write for bulletin to Brush 

Brush’s complete line of portable recording 
syste = includes these portable amplifiers, : : 
and 1, 2, 4, and 6 channel oscillographs Perkins Avenue, Cleveland 1 4, Ohio. 


Electronics Company, Dept. L-11, 3405 





BRUSH ELECTRONICS “- COMPANY 


3405 Perkins Avenve, Cleveland 14, Onio 
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CUSTOM-BUILT USE-ABILITY... 
for your motor-driven products 


Exceptional performance and dependability go with useability in Lamb 
Electric Motors because they are: 


(1) “tailored” to the exact requirements 
of an application. 


(2) built of quality materials by precision- 
minded personnel. 


Our company is equipped and organized to custom-manufacture on a 
volume basis; hence high quality and controlled costs go hand-in-hand. 


We would like to discuss these advantages with you for your new and 
redesigned products. 


THE LAMB ELECTRIC COMPANY ° KENT, OHIO 


In Canada: Lomb Electric—Division of 
Sangamo Company Ltd.—Leaside, Ontario 


» abe Electric 


rractionat noaserower MOTORS 


If you are interested 
Te ae el 
at left write and we 
shall be glad to send 
full information 


Swivel-mounted 
portable tool motor. 
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Complementing 
the most sensitive design... 
JEWEL wey 
BEARINGS : 
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No matter how exacting the conditions, 


ed \EWEL BEARINGS 
ASSEMBLE MORE READILY and 
FUNCTION MORE EFFICIENTLY. 


A variety of settings and mounts, plus a wide ran; 
sizes (stock sizes, or to specification), enables these 


precision elements to be ideally incorporated. 


In addition, various settings and cushior 
ing methods silicon rubber, spring, or friction 
settings — provide maximum protection for 
bearings subject to severe shock conditions, yet 
permit controlled jewel movement, thus ending 
lost time for tear-down and readjustment 

Of particular advantage are the complete 


jewel assemblies, set in screws or bushings, 


which Bird provides in standard sizes or to your ¥ LASTING PRECISION 
specifications. These assemblies gre atly reduce PERFORMANCE 


overall cost by elim nating re ects, stopping § LONGER INSTRUMENT 
waste, and cutting assembly time. Prove these 

advantages in your own plant. Forward a print LIFE 

to us with specifications we'll provide you & Y VERSATILE 

with testing samples : ADAPTABILITY 


For informatior 
Bulletin 14 3 


Over 40 years of serving Industry with Quality Je wel Bear ngs 


Sans, Souci continued 


sted in Lehigh University and was 
one of the original trustees, serving on 
the Board of Trustees from 1866 t 
1895. He gave to Lehigh Universit: 
the finest engineering materials-test 
ing laboratory of the times. Typical of 
John Fritz, he himself supervised the 
drawing of the plans and during the 
building of the testing laboratory 
spent much of his time supervising 
its construction. Indeed, back in 191] 
or '12, the students would often see 
old John Fritz sitting on a chair under 
neath a beach umbrella, out in th 
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DONE IT AGAIN! 
On increase for Standard 
2 ; inc., Indianapolis, Indiana 
Tubing experts from OSTUCO recently recommended 
a switch to NP-60 Tubing specially processed for 
l machineability for Standard’s locknut and lockwasher line 
/ used in ball and roller bearing applications. 
uction increase at / Standard components find their way into electric motors, 
/ machine tools, automotive, aircraft, farm and construction 
lockwasher Inc. z equipment. Other companies, with equally diverse 
/ / applications, report similar success with NP-60 
switching to OSTUCO / If you are machining bearings, washers, collars, or any 
! 


circular part, you'll do well to check into the merits 


° of OSTUCO’'s new NP-60 seamless steel tubing. 
NP-60 tubing ; evade 


GET NP-6O WITH “SINGLE-SOURCE SERVICE." 
New NP-60 seamless tubing comes to you with OSTUCO’S unique 
Single-Source Service’’—experience and facilities for design 
and development, production and delivery all under one 
roof. Get together with a tubing expert for preliminary planning on 
NP-60's possibilities in your product. Contact your nearest 
sales office or write direct to the factory 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company « SHELBY, OHIO 


/ Birthplace of the Seamless Steel Tube Industry in America 
i SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Pork) 
CLEVELAND © DAYTON * DENVEP * DETROIT (Ferndale) 
/ HOUSTON * LOS ANGELES (Beverly Hills) © MOLINE 


NEW YORK © NORTH KANSAS CITY © PHILADELPHIA 
PITTSBURGH * RICHMOND * ROCHESTER © ST. LOUIS 
SEAMLESS AND ELECTRIC RESISTANCE ST. PAUL © SALT LAKE CITY © SEATTLE * TULSA * WICHITA 
WELDED STEEL TUBING—Fabricating and Forging CANADA, RAILWAY & POWER ENGR. CORP., LTD 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
225 Broodway, New York 7, New York 
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» Control Components Digest - 





News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 
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iy | MINIATURE RESISTOR for 


‘Ys MINIATURE EQUIPMENT 


New Ward Leonard 3-watt wirewound fills need for 
high-stability, space-saving power resistor 


NEW WARD LEONARD TYPE 8X Resistor 


Va 


A 3-watt wirewound with the com- 

pactness of an ordinary %-watt compo- 
sition resistor—that’s what Ward Leon- 
ard’s new Type 3X Axiohm resistor gives 
you! 
’ This new resistor now makes it prac- 
tical to specify a wirewound resistor for 
your transistorized, printed-circuit, or 
other miniaturized designs. You get the 
wirewound resistor’s drift-free stability, 
low voltage coefficient, and high. over- 
load capacity in a tiny package. 

Type 3X Axiohms, like larger Ward 
Leonard Axiohm resistors, are wound 
with special alloy resistance wire on 
tough miniature ceramic cores. Te mper- 
ature coefficient of resistance is excep- 
tionally lew. 

Resistance wire and axial leads are 
spot-welded to end caps, insuring a 
strong, permanent, low-resistance bond. 

The entire resistor assembly is encased 
in Vitrohm enamel forming a hard, craze- 
less, heat-conducting hermetic seal. 
Leads are tin-dipped for fast soldering. 
No mounting hardware is required. Con- 
servative 3-watt rating is based on 300°C 
rise, 40°C ambient. 

Order these resistors by type number 
(3X) and resistance value (see table at 
right). 
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STOCK VALUES, TYPE 3X 


Value* 
(Ohms) 


Current 
(ma) 


Value 
(Ohms) 


Current 
(ma) 


1732 
1413 
1225 
1000 
866 
776 
632 
548 
500 
447 
387 
346 
316 
293 
274 
245 
200 
173 
155 
141 
123 
116 
110 
100 
93 


400 87 
450 82 
500 78 
600 71 
700 66 
750 63 
800 61 
900 58 
1000 55 
1100 52 
1200 50 
1250 49 
1500 45 
1750 42 
2000 39 
2250 36 
2500 35 
3000 32 
3500 29 
4000 27 
4500 26 
5000 25 
6000 22 
6500 21 














\ *Resistance tolerance + 5 percent a 
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DIMENSIONS, Type 3X Resistor 
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You can still get 5- and 10-watt 
Ward Leonard miniatures 


Ward Leonard 5- and 10-watt Axi- 
ohms have proved themselves in business 
machines, guided missiles, computers, 
communications equipment, and many 
other electronic and electrical devices. 
They have the same wirewound cop- 
struction as the new miniature 3X re- 
sistor—differing only in size and wattage 
rating. 

You'll find complete specification data 
on these larger miniature resistors in 
Ward Leonard's information-packed Cat- 
alog 15 Compl te data on the 3-watt 
unit will be found in Catalog 15, Sup- 
plement B.) 


WARD LEONARD CATALOG 15. Sixty -five pages 
of data help you select the right resistor for 
any job. 


And big ones, too! 


Ward Leonard Vitrohm resistors are 
available in stock sizes up to 200 watts. 
Similar resistors up to 550 watts are 
made on special order. You'll find these 
power resistors in a wide variety of 
mounting styles and types, tapped, un- 
tapped and regular or non-inductive 
wound, described in our big Catalog 15. 
Write for your copy today. 6.9 


WARD LEONARD \ y7) 
ELECTRIC COMPANY 

63 SOUTH ST., MOUNT VERNON, W. Y. 

BR lO- EE rgintored Cortiols Since (892 
RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 
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ABSTRACTS 





Properties of Ti 75A Sheet 


Abstracted from “Mechanical Properties 
of Ti 75A Sheet Titanium at Room and 
Elevated Temperatures” by D. C. Hay 
ward, Royal Aircraft Establishment, Farn 
borough, Hants, England; Ministry of 
Supply, London, W. C. 2, Tech. Note 
Met. 210, referenced NACA N-42784 


Mechanical properties 


' 7 ; 
it S101 VC t 


Flight Safety Aspects 
Of Electrical Design 
Abstracted fron Flight Safety Aspects 
of Electrical Design’, by W Funk, 


I 
Convair, Fort Worth, Texas; Electrical 
Engineering, July 1956 


Design lessons learned from accident 
statistics t t t 


(Continued on page 364) 





























De OD 
Townsend [uff lites 


Offer Appliance Manufacturers 


® 


Lower Costs and Superior Performance 


Leading appliance manufacturers 
are cutting production costs and 
improving their products by adopt- 
ing Townsend Tuff-Tite fasteners. 
The one-piece head and washer con- 
struction of Tuff-Tites eliminates a 
major source of leakage. The addi 
tional pre-assembled neoprene 
washer not only serves to eliminate 
leakage, but also protects porcelain 
enamel surfaces from scratches and 
mars. Since they are resistant to 
vibration, Tuff-Tites have any 


number of applications in the ap- 
pliance field. 

If you have a fastening problem, 
Townsend specialists will be glad 
to make recommendations as to 
the proper Tuff-Tite to meet your 
needs. If a standard item cannot 
be used, Townsend engineers will 
design a custom-made fastener to 
inswer your purpose 

For complete information, write 
to Townsend Company or use the 


coupon below. 


The Fastening Authority 


Townsend 


COMPANY ~ ESTABLISHED 1816 


NEW BRIGHTON, PENNSYLVANIA 
Sales Offices in Principal Cities 


Charry Rivet Division » Sante Ana, Colifornia 


In Canada: Pormenter & Bulloch Manufacturing Company, Lid, Gananoque, Ontario 


TOWNSEND COMPANY 


Post Office Box 237D 
New Brighton, Po 


Nome 


Company 


Please send to me without 
obligation Tuff¥-Tite” Bulle- 
tin TL-97. City 


Street 


Title 
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For example, when fighte 
proaches its base under instrun omae 
conditions at 450 knots OO 


igh ge ah oe agate Hoxible Coupli Inge 
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quency} r landing instruct Fr 


irst cost is only cost when you buy 
the pil to change to another radi Themen Wiealide Gousiians ; ‘aseuee 
frequency, he must first take his lef Thomas Flexible Couplings are cor 
hand off the throttle. and place it rectly engineered ... have no wearing 
won the stick—normalh would b parts ... need no lul yrication . . elim- 
inate future maintenance costs Even 
— - more, Thomas all-metal couplings are 
in the finest He must th n turn his HT id nd t open for inspection while running— 
monitoring flight instruments. Wit ending inspection shut-downs! : 
PROD the right hand, and with the b For all practical purposes, properly 
UCT cae , installed and operated within rated con- 
ind the head turned, he ust 1 a ; - 

ditions, Thomas Flexible Couplings 


FAMILIES! for the channel and mode sele - will last forever 


the right wall of the 


flying the airplane with his right hand 








Rugged, long-lasting and trou- — take , several 
ble-free, Dormeyer Solenoids | ‘M¢ aitplane will strike the ground a NO LUBRICATION... 


+50 knots in 4 s« 
serve vital purpose in many | Aes bi aia i al NO MAINTENANCE. 
famous products. The same There Are No Wearing Parts 


Under load and misalignment, only 


dependable performance can levers. Miniature wheels for landing 


be yours with Dormever .. . all | gear controls, miniature airfoil sur these advantages 
types and sizes of Solenoids faces for fap controls, and many other 1. Freedom from backlash—torsional 


Thomas Flexible Couplings offer all 


items permit the pilot to differentiat rigidity 


f Y ‘ree end flo: 
his controls by feel are in us Free end float 
3. Smooth, continuo 


custom-engineered to your 


requirements. ' ; 
Lack of standardization 
constant nahetionel velactiy 


Dormeyer also makes a has ilso caused many accident For 4 
safety, electric switch panels and warn 


ing panels should be standardi:z 


Visual inspection while opera 


complete line of coils and Original balance for life 











transformers. 
. from type to type and from model t 


a, | i 
7 fs) | model, so that the operators will not Write jor Sagmesrs 


Send b/p or specs for yp | be jeopardized by nonstandard panel 


estimate —no obligation. | 7 Engineering schools should includ 


Request free 20-page ee ertain design teaching based 
data-packed catalog. limitations of the human operator and THOMAS 
DORMEYER INDUSTRIES upon accident analysis. Such teaching FLEXIBLE COUPLING CO. 


ould possibly be included in the 
N A AN KEN AN N ANA : 


3414 Milwaukee Avenue, Chicago 41, Il! (Continued on page 368) WARREN, PA. 
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WHEN TOUGHNESS COUNTS 
COUNT 


Extreme impact strength, excellent resilience and high resistance t 
moisture and chemical deterioration. These qualities are characteristic of 
the variety and combinations of basic materials which Spaulding makes 


and fabricates to ycur precise specifications. 


Contact your nearest Spaulding representative when you have an 
application that calls for downright toughness plus other difficult 


physical, chemical or electrical requirements. 


strength, extremely light weight, durability, inertness, 
crate, rauane, amting sity dnd Tow fw cnc 
= MaKe ann FABRICATE 
suisiiad nite, CUMMMCanE tenon 
in Sagal pt a sane coils ond fabricated ports. 
(Laminated Thermosetting Plastic) in sheets, rods, tubes and fabricated ports. 
Motor Insulation in sheets, rolls, coil, slot cells and other fabricated parts. 
Kae Mest ne~ 5 dager aera 
— SPAULDING T BOARD: A superior Transformer Board in sheets and fabricated ports. 
MATERIALS HANDLING EQUIPMENT: Factory Trucks, Boxes, Barrels, Trays, ete. 
SPAULDING FABRICATING Spaviding's fabricating facilities for these products 
are unsurpassed the world over. You can save time and money by letting vs do your 
fabrication. We'll be g d to quo quote on specific jobs without obligation. 
oa: , 
7, Ga., a - fort Wayne 6, Ind., 2301 Fairfield Ave. 
T350 Sth OntordR W Lansing 10, Mich., 2021 South Cedor St. 
anh 1989 22nd St. = Leng Island, N. Y., 90-34 Jamaica Ave., 
- Weedhaven 21 
los Angeles 15, Calif, 
1325 Son Julion St. 
Milwaukee 8, Wisc., 3329 West Viiet St. 
New York 55, N. ¥., 384 Eost 149th St. 
St. Levis 5, Mo., 7247 Olive Street Rood 
St. Louis 17, Mo., 1500 Big Berid Bivd. 
Tenawanda, N. Y., 310 Wheeler S!. 
Westfield, N. J. (Newark Area), 
101 Central Ave. 











Pick the noht rrietion materials 
ih Seconds... 








nns-Manvilie 


OUTED HENS 


pan Wewkowen © ¥ 


It’s in Johns-Manville’s handy 
new Friction Materials Selector 


Waex YOU ENCOUNTER a de- duty, slow or high speed operation, light 
sign problem that involves the or heavy pressure—this book will give 
control of motion, you'll find you performance characteristics, avail 
this new, ready-reference book able sizes and shapes, dimension data 
about Johns-Manville Friction and tolerances. 
Materials a big help. Its sixteen 
pages are loaded with specific 
design data, presented in simpli- 
fied table form, that you'll find conven- 
ient, accurate and easy to use. 


Whatever your problem dealing with 
the control of motion the J-M Friction 
Material specialist . . . backed by un- 
matched J-M Research facilities . . . is 
at your service. Write Johns-Manville, 

Whether you require a disc, cone, Box 14, New York 16, N.Y., for your free 
band, block or lining—for application copy of the Friction Materials Guide- 
in wet or dry service, heavy or light FM35A. In Canada, Port Credit, Ont 


’ JIM 
AT > weap” 


Je hns-Manville 777////3/ FRICTION MATERIALS | 
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Here are the world’s finest power cylinders 


...competitively priced! 


This ad is written for the man who has thought all cylinders are 
“pretty much alike.”” That just isn’t so, and your Hannifin man would 
like an opportunity to show you why... 


He'll show you design features that other cylinders simply do not have... AIR AND HYDRAULIC 


extra quality workmanship at critical points that pays off in longer life 4 hi Re Es! pe 
..-accessibility that simplifies their infrequent maintenance. And when he 


talks price and delivery, you will find these better features cost you no more, 


> POWER CYLINDERS 
can often be delivered sooner. 


We think you'll agree that it pays to standardize on Hannifin cylinders. 


COMPLETE CYLINDER FILE 


Write for your copy of this new 
Hannifin Cylinder File . . . complete, 
easy-to-use, easy-to-order-from 
information on five lines of Hannifin 
Cylinders. Write Hannifin Corporation, 
525 S. Wolf Road, Des Plaines, lil. 
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Durakool 
Tilt Switches 
are the Life 


of your 
Automatic Controls 


This steel-clad Durakool mercur 
witch has unique constructior 
ure that deliver year 

trouble free performance on 

most difficult assiqnment: yOu « 
find. Operating under sealed 
rogen ga it take 


cycling schedule 


1 to 65 ame 

— 

See telephone directory for local distributor 
DURAKOOL, INC. 

INDIANA, U.S.A.-+--700 WESTON RD 


or write 


ELKHART TORONTO 9. CANADA 


ALL~ STEEL 
MERCURY 


Switehed- 


Pease oacaws 


o 


Oo UP O 


z 


NOW! GET THIS NEW 


r 


Set Screw 
r Catalog 21 


FREE 


Brings you up to date on latest de- 
| velopments in all types of Set Screws, 
=a including Hopper-Fed for Automation. 


You'll find this new, comprehensive Setko Catalog 
an invaluable reference manual in solving tough, 
puzzling Set Screw problems. Lists all standard set 
screws plus many special types designed for 
unusual conditions of vibration; close precision 
setting; resistance to tampering, chemicals or heat; 
extra holding power; etc. Describes many specific 
ways in which Setko Set Screws cut costs and 
improve product quality 


Partial Contents of New Setko Catalog 21: 
Hopper-Fed Headless Set Self-Locking Offset 
Screws, with New Auto * Point-Lok, Flush-Lok, 
mated Feed System Spred-Lok 
Self-Tapping Set Screws * Isothermal Heat-Treated 
and Fasteners Set Screws 
Standard Hexagon Socket Stainless Steel Set Screws 
Zip-Grip Self-Locking ® Cap Screws, Pipe Plugs 
Nu-Cup Set Screws ® * Indicates Setho Set Screw “'Pirsts’’! 


ee send for FREE catalog 21 today! 


Fill in and mail 
FREE Catalog 21. 
& 4g. Co. 
153 Main St., Bartlett, ili. (Chicago Suburb) 
We Specialize in Solving Puzzling Set Screw Problems 
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High-Strength, Steel, 
Cellular-Core Sandwich 


Plates 


bstracted fron 
ficiency of High 
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by Aldie I 
Semonian, 
Langley 

Committee 
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and Joseph W 
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Va., National Advisory 
Aeronautics Technical 


1956 


curves are pre- 


gh strength, 


nimum 


(Continued on page 


N 





ANOTHER NEW 
HOUGHTON 
DEVELOPMENT 
IN PACKING DESIGN 


1s (@) (OLE) 4.) 20) 8) LEATHER 


RUBBER 


STANDARD STACK HEIGHT 


for “V” Packings 


FABRICATED 
RUBBER - 


Good news for the designer! This new packing 
development standardizes the stack height of 
all Houghton “V” packings. Simply deter- 
mine the number of packings needed in the 
gland (according to your pressure require- 
ments) . . . then allow for the specified dimen- 
sion in your drawing. Whether you use homo- 
geneous rubber, fabricated rubber or leather 
“V's”... they'll fit! 

You can forget ‘‘special”’ 
up by various packing manufacturers for par- 
ticular types of packings. Standardize on stack 


dimensions set 


«++ product of 


height with packings from Houghton and 
you'll save time and money from the drawing 
board on! 

The leadership in hydraulic know-how is 
typical of Houghton, which supplies all types 
of hydraulic and pneumatic packings, as well 
as a complete line of hydraulic oils and fluids. 

Standardize on Houghton. You'll get the 
newest first—and the best always. Call your 
Houghton Man and let him explain Houghton’s 
Hydraulic Service. E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 
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Announcing a CUSTOMIZED 


UBMERSIBLE MOTOR 


e that fits in a small-diameter casing 
e that gives you high output 


e that runs in water, oil or other fluids 


Look at typical features of a J&H Underwater Motor 


1 Rotary Seal—Ceramic and graphitar faces, 


. carefully lapped to insure against entry of 


water and contaminants. 


2 Encapsulated Windings—A special J&H 
epoxy compound is used for “potting.” Epoxy 
has exceptional heat conductivity and does 
not buckle or swell under many abnormal 
conditions. “Potting” prevents winding fail- 
ure, even if water enters motor. In fact, motor 
will operate as water-filled unit. 


3 Corrosion-resistant Epoxy Paint Finish. 


4 Segmented Tilting-shoe Self-aligning Thrust 
Assembly—Ample reserve thrust carrying 
capacity is provided. Faces accurately lapped 
for long wear. 





& Oil-filled Motor—A large reservoir of oil 
provides additional dielectric strength, in- 
sures longer seal and bearing life, protection 
against corrosion. 


6 Controlled Pressure System—Diaphragm and 
spring assembly insures an internal pressure 
sufficient to prevent infiltration by external 
contaminants, which could occur with normal 
seal wear. 








@ L/D Ratio To Suit—Length/diameter ratio 
can be varied to fit casing, tank, pipeline or 
other designated location, 


Whether you're pumping water, crude oil, gasoline 
or other fluids, your motor need can be met quickly 
by Jack & Heintz! 

Retaining the size flexibility and long service life features of the 
underwater motors, J&H designers have already developed modifica- 
tions for operation in crude oil, gasoline and other fluids. Customizing 
any of the proved basic designs to meet your specific needs is only 
a matter of defining your service and dimensional requirements. 


SEND FOR DATA TODAY 





Confer with J&H motor specialists or write for 
folder which gives rating and performance 
data: Jack & Heintz, Inc., 17627 Broadway, 
Cleveland 1, Ohio. 


Pack & HEINTZ CUSTOMIZED ELECTRIC MOTORS 
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New Fair Lawn Facilities 


Expand SANDVIK Service 
In “Custom-Tailoring”’ 
QUALITY 
SPRING 
STEELS 





= 1866S 


. 


Le: 
h | 


4 


Wi) 
| 


You can get Sandvik cold rolled 

specialty strip steels 

* In special analyses for specific 
applications 


Precision-rolled in thicknesses to 
fit your requirements 





In straight carbon and alloy 
grades 

Annealed, unannealed or hard- 
ened and tempered 


a y \, Polished bright, yellow or blue 
Pd _ A 
With square, round or dressed 
EDGE FILING edges 
Wide range of sizes in stock 
slit to your specifications 


isk your nearest Sandvik office for 
SANDVIK STEEL, INC. further infec ent n technical 
assistance 
1702 Nevins Road, Fair Lawn, New Jersey 
Tel. Fair Lawn 4-6200—In N.Y. C.: Algonquin 5-2200 
Warehouses: Fair Lawn, N. J. * Cleveland * Los Angeles 
Branch Offices: Chicago * Cleveland * Detroit * Los Angeles 
SANDVIK CANADIAN LTD, P.O. Drawer 1330, Sta. O., Montreal 9, P.Q. 
SANDSTEEL SPRING DIV., Fair Lawn, N. J. @ Industrial Springs 
SANDVIK COROMANT DIV., Fair Lawn, N. J. © Carbide Tools 


Main Office and Plant 


Fair Lawn, New Jersey 


Works: Sandviken, Sweden * Hellefors, Sweden 
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YOUR BEST BET 





Hose Products 
for 

Acid 
Air 
Brewers 
Beverage 
Creamery 
Dust & Air Duct 
Fuel Oil 
Garden 
Gasoline 
Paint & Solvent 
Rock Wool 
Sand Blast 
Spray 
Steam 
Steam Iron 
Suction 
Swimming Pools 
Tubing, 

Cloth Inserted 
Vacuum 
Waste Disposal 
Water 
Welding 





ACME ie 








for help on your 


HOSE PROBLEMS 


Your ACME man has a bag full of ideas on 
how to cut costs, improve the product, add 
sales appeal with ACME RUBBER HOSE 
He has behind him 53 years of ACME re- 
search, engineering and development in 
all types of hose. Put this know-how to 
work on your problems and get the top 
return for your hose dollar. 


PUT THE JOB 
ge ee 


HOSE SPECIALISTS 


ACME RUBBER MANUFACTURING CO. 
505 LEVER STREET TRENTON, N. J. 
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High Temperature 
z 
Bearing Operation 
Abstracted from “High-Temperature 
Bearing Operation in the Absence of 
Liquid Lubricants,” by S. S. Sorem & 
A. G. Cattaneo, Shell Development Co., 
Emeryville 8, Calif.; Lubrication Engi- 
neering, July-Aug. 1956 
Present-day liquid lubricants, 
high-speed anti-friction bearing 
have maximum temperat 

nd which their per 

cteristics begin to dete 
by process such 
thermal dec mpos:tio 
Eng neering ppli itions 
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Chis report discusses mechanism 
f failures in attempts to operat 
06-size ball bearings a peed 
0,000 rpm and temper 1res 
600 F without lubricat 
trol of the environmental 


(Continued on page 374) 
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Di Mew! itd Cuctilionaty > 
AMP’s SHIELDED PATCHCORD PROGRAMMING SYSTEM is especially designed for programming on 


Analog Computers, Telemetering, Test Equipment, and all types of sensitive low level circuits. 


NEW 

DESIGN 
FEATURES 
INCLUDE: 


@ Fully insulated as 
well as shielded 
removable frontboard 
and fixed rearboard; 


@ “Post Patching”, without 
shorting as required in Analog 
Computers and Telemetering; 





@ Custom Color-Coded circuit legend provided 
by a cellular type construction that permits 
individual hole identification; 


@ Elimination of signal leakage between circuits; 


@ Shielded Patchcords, with shield terminated 
by a contact ferrule, which connects to ground 
when Patchcord tip is inserted. 


| 
' 
| 


Complete information is available 
The illustration shows how Berkeley Division ' on this New Shielded Patchcord 
of Beckman Instruments, Inc., is using AMP's 


new Patchcord System in its new EASE* rreraNS Sytem on coqued 





1200 Analog Computer. 


*Trade Mark, Berkeley Division of 


Beckman Instruments, Inc Vv 
es ee 


Wholly owned Subsidiaries 
AMP NCORPORATEC AMP of Canada, Ltd., Toronto 
AMP-Holiand N. V., 's-Hertogenbosch, Holland 
p . Aircraft-Marine Products (G.B.) Ltd. London, England 
Harrisburg, Pennsylvania Societe AMP de France, Courbevoie, Seine, France 
Japanese Distributor 
Oriental Terminal Products Co., Utd., Tokyo, Japon 
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Abstracts continued 


of the bearing, certain of these failure 


Put these ASSEMBLY ADVANTAGES 
to work for you a ae me an 


bearings from a matter of seconds t 
several hours 

The entire bearing housing in the 
test equipment is essentially a free 
floating unit to permit self-alignment 
Its weight is carried by the bearings 
and it is restrained from rotating by 
springs which also may be used to 
apply additional radial load. Stops 
prevent the housing from rotating 
more than a few degrees in case of 
jamming of the bearing. 

For dry experiments the normal 
lubricant drain was closed and forced 
ventilation was supplied by continu 

, ous introduction of a metered quan 

tity of the desired atmosphere through 

PRESTOLE FLAT Nuts the lubricant supply jet Excess 
blanketing gas escaped through the 

eliminate slow, complicated and costly as- > clearance space between the drive 
sembly operations in a multitude of industrial ee shaft and the housing Test tem 


applications. They provide greater holding 
peratures were measured by a thermo 


power— eliminate special tools, threaded 
nuts, lock washers—cut assembly steps— ie y couple pressed against the outer 
save valuable production time , bearing race through the unit’s well 
Engineered and designed with the famous Elevated temperatures were maintain 
360° grip Prestole impression, Flat Nuts are 6 ed by eight cartridge heaters in the 
available in a variety of standard types for outer housing 
immediate delivery to your plant production elt ad ealles bensings wn an 
schedule. In addition, they can be designed va oe . a cre Oper 
and produced in many special sizes and ated successfully in the tests at tem 
shapes to meet specific requirements and y peratures beyond the limits imposed 


applications —— ye by conventional lubricants used in 


In either case, they maintain their ability to . the presence of air Ihe following 
meet severe torque and tensile requirements : conclusions have been verified 
and distribute the fastening load over a ) 


When ball bearings are operated 





larger area through Prestole’s greater bearing 
surface. In thousands of applications, Pres- at high temperatures, metal oxidation 
tole Flat Nuts continue to function long and oxide-induced abrasion are the 
after other fastening methods have failed ; ; major causes of be ming weal 


Fastening problems of all types are being \ 2. A blanket of reducing atmos 


solved daily by Prestole’s engineers and tech- 








) , } ) 
nicians. Consult your nearby representative phere will eliminate bearing oxidation 


or write direct to the factory for engineering Rs eK SS 7 ind minimize abrasion A muxture 











assistance and service based on years of [nO of air and hydro-carbon vapor pro 
“know-how” in the fastenings industry 








vides a suitable reducing atmosphere. 

3. In the absence of bearing 

oxidation and oxidation-induced abra 

RESTOLE y; ati sion, cage scuffing becomes the limit 
ing factor in the life of dry-running 

123215 MIAMI STREET TOLEDO 5, OHIO bearings. 

PRESTOLE OF CANADA OAKVILLE, ONTARIO 4. Conventional extreme-pressure 
elements such as sulfur can increase 
the scuffing resistance of dry-running 

SEND ENGINEERING APPLICATION DATA... bearings. ‘These may be applied by 
bearing pre-treatment, or as a vol- 
atile compound in the reducing-atmo 
Name Application sphere blanket surrounding the oper 
Company ating bearing. It is preferable to 


TO: FOR: 


Street . = use a combination of pretreatment 

City - and operation with a small concentra 
tion of the extreme-pressure element 
in the reducing atmosphere 
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anew STEAM valve 
with all the Rockwood 


Ball Valve advantages ! 





The new Rockwood Bronze Ball 
Valve for use with steam offers you 
many unusual benefits. 

It Handles up to 125 Pounds of 
Steam per square inch and 350°F, 
with ease. 

It’s Leakproof even after con- 
tinued use Rockwood Steam Ball 
Valves stay dry. 


It Opens and Closes Quickly — only 
a quarter turn is needed to open or 
close Rockwood Ball Valves. 
It Has Longer Wear-Resistance 
chrome-plated bronze ball with- 
stands abrasion, scratching and 
pitting. 

Rockwood’s new Ball Valve for 


use with steam comes in pipe sizes 


ROCKWOOD BALL VALVES 


FULL, R 


Product Engineering 


November, 1956 


FLOW 


from *%” up to 2”. Send coupon for 
full information and data. Distribu- 
tors in all principal industrial areas. 


~ 


ROCKWOOD SPRINKLER COMPANY 
1306 Harlow Street 


Worcester 5, Mass. 


Send me illustrated folder on 
Rockwood’s new Ball Valve for use 
with steam 
Name 
Title 
Company 


City Zone 


State 





HILCO 


Oil Maintenance Equipment 


OIL RECLAIMER PURIFIER-RE-REFINER FILTER 


For continuous oil purifica For all purification in Furnished in capacities 
tion in range of 2-100 gph batches of from 6 to 100 from 0.1 to 750 gpm. Var 

gallons. Removes all sol ious cartridges available 
Removes all solids, acids 


ids, acids and volatile for mineral and inhibited 


and volatile contaminants contaminants detergent oils 


HILCO purification means complete 


oil purification .. . 


nated and must be discarded or conditioned 
for further use. There is a HILCO to do 


this job for you. You can recover large 
HIGH CAPACITY RECLAIMER 


Combines filtration for removal of 4 
solids and sludge with vacuum va are available for continuous or batch oper 


quantities of oil at low cost. HILCO units 


porization for removal of solids ation. 
acids, water, solvents, fuel dilution 
Furnished in standard or custom 
built models to 600 gph, 
“ Steam Turbines 


e Steam Engines 
e Air Compre’: 

Pumps 

Vacuum ** 
sline Engine call 
ert e Transforme 
Gas Engines m + Breakers 
Autom piles e Wire Drawing 
Buses Wiachenes 

ach 
Heat Treating iy P Equipment 
e Hydrav 
ills 

Systems e Metal Rolling M 
ncomotives . 
ee Paper Making Mecminety 
e Pa 


THERE’S A HILCO TO DO THIS JOB FOR YOU 


© CONSULTING ENGINEERS ¢ 


WRITE TODAY! cor tHe NEW HILCO 
CATALOG FOR COMPLETE INFORMATION 
AT NO OBLIGATION... . 


198 W. FOURTH STREET 7 ELMIRA, NEW YORK 


IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
ETAL RE EIEN A TRAE MEIC TIE TOR ATE NEN LEONE SE A Nai 


NEW 
BOOKS 


Principles of 


Computer Simulation 


PB 121200, Special Devices Center, 
Office of Naval Research. 84 x 11 in., 
158 pp. Available from U.S. Dept. 
of Commerce, Washington 25, D. C 
$3 

(his book is a basic reference covert 
ing operatiun and maintenance com 
mon to all analog-computer simulators 
Part I of the two-part book covers 
general principles of analog com 
puters. Part II describes individual 
components used in servo-mechanism 
ind computer systems, and procedures 
in general maintenance. Most ex 
amples refer to the navy’s operational 
flight trainers, although principles 
demonstrated are applicable to other 
simulators and analog computers 

A project of the Special Devices 
Center, Office of Naval Research, it 
is intended to bridge the gap between 
the better-understood synthetic 
trainer, such as the basic Link flight 
imulator, and increasingly complex 
modern trainers. Digital computers 
ire covered briefly in the appendix 
with descriptions of arithmetic proc- 
esses and a simplified outline of the 
binary system 


Symposium on 
Atmospheric Corrosion of 
Non-Ferrous Metals 


ASTM Technical Publication No 
175. Paperbound, 9 x 6 in., 158 pp 
Published by American Society for 
resting Materials, 1916 Race St., 


.> =e 


Philadelphia 3, Pa. $2.75. 


This symposium presents the re- 
sults of a long-range test program 
begun 27 years ago by ASTM Com- 
mittee B-3 on Corrosion of Non-Fer- 
rous Metals and Alloys. In addition to 
the committee’s report of the data, 
there are nine papers analyzing various 
phases of the program. Metals and 
alloys studied include aluminum, 
copper, lead, magnesium, nickel, tin 


(Continued on page 378) 
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Two Outstanding CLARK CONTROLS 
_ for “Cushioned” Motor Startin 





CLARK Increment Starters for Part-winding 
Motors and CLARK Reduced Voltage, Primary- 
resistor Type Starters are ideal for providing 
“cushioned” acceleration where requirements of the 
mechanical or electrical system indicate reduced 
torque-and-current starting. Both types offer the 
advantage of smoother acceleration and power appli- 
cation since the motor is not disconnected—eliminating 
mechanical and electrical shocks on the second step 
of acceleration. Both are available in sizes 1 through 
7, with sizes 4 and smaller using the famous Clark 
Type “CY” starters which are setting new standards 
for dependability, low maintenance, and long life. 
Compact enclosures feature “safe-edge” design and 


IT] Clark Bulletin 6090 Increment Type 
generous wiring space. Starter for Part-Winding Motors 
Integral Hinged Cover not shown 


CLARK INCREMENT STARTERS 
FOR PART-WINDING MOTORS 


Where part-winding motors can be used, this starter 
offers definite economical advantages. Because it has 
no resistors and uses smaller size contactors, a single 
compact enclosure reduces space requirements, and 
the initial cost is low compared to other types. 


CLARK PRIMARY-RESISTOR TYPE 
REDUCED VOLTAGE STARTERS 


This starter is applicable where higher starting torque 
is required. It offers greater flexibility of starting 
requirements and can be used on any squirrel-cage 
motor. It features the CLARK Edgewound non- 
breakable resistors—contactors and resistors are 
mounted in isolated compartments—where both are 
readily accessible. 


For complete information on Clark Controls 
for “Cushioned” Starting, contact your 
nearest Clark sales office or write us direct. 


Clark Bulletin 6080 Reduced Volt- 
age Starter—Primory Resistor Type 
Integral Hinged Cover not shown 


Vz CLARK So CONTROLLER 


Engineered Electrical Control 1146 East 152nd Street Cleveland 10, Ohio 
IN CANADA: CANADIAN CONTROLLERS, LIMITED ¢ MAIN OFFICES AND PLANT, TORONTO 
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SURFACE OF STRUCTURE is lightly sanded. Strain 
gage is fastened in place and lead wires are soldered 
to gage. Gage is now ready for application of sealant. 


STRAIN GAGES 


PROTECTIVE COATING of “Thiokol” Liquid Polymer/ 
epoxy compound is applied with spatula. Compound 
cures at room temperature in a few hours .. . forms 
tough, moisture-proof seal. 


WATERPROOFED 


WITH “THIOKOL” LIQUID POLYMER 


Liquid Polymer/epoxy compounds safeguard gage accuracy 


Delicate strain gages used to test the struc- 
tural responses of jet and missile airframes 
are extremely vulnerable to moisture. Even 
an overnight dew on their sensitive wires 
necessitates complete drying and recali- 
bration causing several hundred manhours 
delay. In hydrostatic tests, this water con- 
tamination problem has been a major 
obstacle to testing efficiency. 


Moisture Problem Solved. For years en- 
gineers have searched for a suitable coat- 
ing to seal strain gages against moisture. 
Today this problem has been solved by a 
new elastomeric alloy combining “Thio- 
kol” Liquid Polymer with an epoxy resin. 
Produced commercially by the Epoxylite 
Corporation under the trade name 
“Epoxylite 222”, this new compound 
can be applied swiftly and easily with a 
simple spatula. It cures rapidly permitting 


New elastomeric alloys provide: 


Quick, easy application 
Room temperature cures | 
Excellent adhesive properties 


Good electrical properties 


Outstanding resiliency 


testing to proceed within a few hours. At 
no time during the process is heat appli- 
cation required. 


Unaffected by water, the new coating com- 
pound adheres tightly to metal and most 
other materials, yet will not stiffen the sur- 
face to which it is bonded. It has excellent 
electrical properties and is easily removed 
with a hot, chisel-pointed soldering iron 
without damaging the tested structure. 


Wherever moisture or other contaminants 
have been a problem, this new compound 
of “Thiokol” Liquid Polymer and epoxy 
resin makes possible safer, more reliable 
strain gage tests at less labor and less 
expense. 


For information on “Epoxylite 222”, write 
The Epoxylite Corporation, 10829 East Cen- 
tral Avenue, El Monte, California. 

For more information on other “Thiokol” 
Liquid Polymer-modified compounds, write: 
THIOKOL CHEMICAL CORPORATION, 784 North 
Clinton Ave., Trenton 7, N. J. In Canada: 
Naugatuck Chemicals Division, Dominion 
Rubber Co., Elmira, Ontario. 


Vhtcoko€: 


PIONEER MANUFACTURERS OF 
SYNTHETIC RUBBER 


Product 


New Books 


continued 
and Zinc I'wo pape rs 
galvanic coupling corr 
volume supplements an « 
issued in 1946 at the 10 


Standards on Light 
Metals & Alloys 


Sponsored by Committ B-7 
Light Metals and Alloys x 61 
276 pp Obtainable from Ameri 
Society for Testing Materials 
Race St., Philadelphia 


This third 


standards on light 


edition 


ist and wrought, 
those specifications 
test which come 
tion of Committec¢ 

for light metal allo 
pared by Committee I 


ings, and those f 


ind ( ible 


sponsored by 
Wires for 
Several methods 
tion of Committe 
of ‘Testing and 
Chemical Analysi 
as specihcations fot 
iluminum alloy arc-w 
ind for brazing filler metal under 
AWS-ASTM Joint 
Metal have been 
included to round out the 
tion 

The standards 


bars, 


jurisdiction of the 
Committee on Filler 


ompila 


castings, 
pipe and tube, sheet 
wrought products for 
poses, filler metal, ek 
general methods of te 


included the ASTM 
tem for light metals a1 


Practical 
Descriptive Geometry 


Hiram FE. Grant, Profess 

ington University. 6 x 
Published by McGraw-Hill Book Co 
330 W. 42 St., New York 3¢ 


To 


$5.25 


This book attempts to 
integrate theory and | 
of considering each a 
Che transition from the 


i] 


is not necessarily oD 


problems, because 
their given information 
(Continued on page 380) 
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wri CpiTone 
—you can be sure of 


POWDERED METAL PARTS Ye Se 
OF Stainless Steel © ECONOMY IN COMPLEX SHAPES 


* HIGH CORROSION RESISTANCE 
¢ HIGH HEAT RESISTANCE 


age plus 
auicheor engiieiiaeia tie * COMPLETE PRODUCTION 


parts is yours when you specify KNOW-HOW! 


Keystone: pioneers in produc- 
tion with this exacting material. 
You get the benefits of Keystone’s 
finer tool design, better molding 
and sintering techniques, and— 
a special plus—exceptional surface 
finish, so bright and smooth it can 
eliminate plating for decorative 
needs! @ Full details on request. 















CARBON COMPANY 
Powdered Metal Division 


ST. MARYS, PA. 











difficulty if an attempt is made to 
derive their solutions by using the 
typical theoretical approach. This is 
due to the difference between the fac- 
tors that control the design of the 
practical and theoretical problems. 
Components of the machine control 
the practical problem’s given informa 
tion, while the author has complete 
control over the theoretical problem. 


ITY, New Books . continued 
DOE! - i DAB j L ee@ cannot be solved without considerable 


For example, a theoretical problem 
would normally ask that a line be 
drawn tangent to a given parabola, 
while a practical problem would ask 
that a parabola be drawn tangent to a 
given line. 

The alternate edition is the same as 
the regular edition, except that 925 
problems have been added, made up 
of 405 theoretical problems and 520 


e sractical problems. Most of the prob- 
General Industries a , 


lem material was obtained by personal 
sits ‘ ately 300 Uni 
FRACTIONAL HP. MOTORS States and Canadian industrial Sms 
1/40 HP to 1/1100 HP 


Dependability . .. for a lifetime of trouble- Numerical Analvsis 
free performance, is a prime factor in every Volume VI ‘ 


GENERAL INDUSTRIES FRACTIONAL HP MOTOR. . oni 
x 10 in., 303 pp. Published by Mc- 


m For an unfaltering, dependable lifetime of service, General Graw-Hill Book Co., 330 W. 42 St. 
Industries’ fractional hp. motors have no equal — that’s just one New York 36. N. Y. $9.75. 

reason why original equipment manufacturers have been relying 
on Gl 1/40 hp to 1/1100 hp motors for over 25 years. They 
appreciate General Industries’ free design consultation service . 
and prompt deliveries, too. When you have a fractional hp. re- the Sixth Symposium - Applied 
quirement, you'll find that your best bet is to . . . specify Gi! Mathematics of the American Mathe- 
matical Society. The Symposium was 
held at Santa Monica City College, 
Santa Monica, Calif., Aug. 26 to 28, 
1953. The subject was Numerical 
Analvsis and the National Bureau of 
Standards acted as co-sponsor. 





Chis volume contains all but two of 
the papers which were presented at 


Write for complete specifications and quantity-price quotations. 


en or fifteen years ago, this branch 

of mathematics was attracting little 

interest among mathematicians. A 

Prone pana a glance at the table of contents of this 
AC Induction Type volume will reveal very clearly how 
. much the picture has changed: 

Seeeeeeeeeeeeeeeeeeeeee . . . eeeeeeeeee ee eeeeeeee eee “Computational Problems in the The- 
ory of Dynamic Programming,” Rich- 

ard Bellman; “Some Methods for 

Write for Complete Solutions of Boundary-value Prob- 
Specifications and lems of Linear Partial Differential 
Quantity - Price Equations,” Stefan Bergman, “Com- 
Quotations! putational Aspects of Certain Combi- 
natorial Problems,” R. H. Bruck; 

“Numerical Results on the Shock 

Configuration in Mach Reflection,” 

D. R. Clutterham and A. H. Taub; 


“Some yplications o sradient 
THE GENERAL INDUSTRIES co. ee a ication * f Gradien 


Joseph Fischbach; 


DEPARTMENT GK * ELYRIA, OHIO aaa an gage S00 


eeeeeeeeeeeeeeee 
eeeeeeeeeeeeeeee 


MODEL B . MODEL A 4 MODEL C 
4-pole,4-coilshaded 5 2-pole, shaded pole ; 2-pole, shaded pole 
pole AC Induction * AC induction Type * AC Induction Type 

Type : 


eee ee eeeeeeeeeeeeeeeeee 


MODELO + MODEL D 


2-pole Capacitor * 4pole,4-coil shaded 
Reversible Type AC + pole AC Induction 
only (for 6, 12, of * Type 

24 volts) 


MODEL F 


2-pole, shaded pole 
AC Induction Type 


SOCCER ECR HE BE HES ORES 
POC UTE ee 
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Morse HY-VO Chain offers designers high- 
hp capacity; space and cost savings 


Sales Engineer Harold Kimmel points out Morse Hy-Vo Drive 
connecting 185-hp Chrysler V-8 industrial engine to Dennison radial 
piston hydraulic pump. Engine speed is reduced from 3600 to 1800 
rpm. Drive operates on 17% " fixed shaft center distance. 


Morse Hy-Vo’s exclusive rocker-joint 
design and freedom from chordal action 
reduce wear and friction, eliminate 
stretch, and permit fixed shaft centers. 


MORSE 


November, 1956 


Product Engineering 


Narrow Hy-Vo Drive transmits power 
smoothly, efficiently at 6,250 fpm in new 


jet-engine starter. 


In building the Pre-Flight Equip- 
ment Jet Hydrostarter, the basic 
design problem was to find a com- 
pact, efficient method of transmit- 
ting power from the primary motor 
to the pumps which actuate the 
hydraulic starting motor. In addi- 
tion to providing a 50% speed re- 
duction, the power transmission unit 
had to withstand reactive shock loads 
up to 100 hp, occurring each time the 
jet fuel is ignited. 


The solution was a stock Morse Hy- 
Vo Drive only 3” wide. This com- 


pact unit proved to be the most 
economical method of transmitting 
the required HP at high speed in the 
limited space. 


Hy-Vo Drivesare built for maximum- 
load-carrying capacity per inch of 
width at both high and low speeds. 
They provide smooth, efficient power 
transmission at speeds up to 8500 fpm. 


Call or write for complete informa- 
tion and engineering assistance on 
Morse Hy-Vo Drives. MORSE 
CHAIN CO., A BORG-WARNER 
INDUSTRY, ITHACA, N. Y. 


POWER TRANSMISSION 


PRODUCTS 


S * Trademark 





Gas Turbine Components are also produced in welded steel. 
The turbine cylinder housing for a Westinghouse Industria! 
Gas Turbine, shown above, and the parts and assemblies 
illustrated at the left, will give you a comprehensive picture 
of Mahon capabilities and facilities . . . assets which enable 
the Mahon Company to produce virtually any heavy part 
or assembly in welded steel at lower cost. This is particularly 
true in short run production programs where the manifold 
advantages and economies of weldments are most fully 
realized. If you require parts or assemblies for processing 
machinery, machine tools, or any other type of heavy 
mechanical equipment, you can call on Mahon with complete 
confidence. You will find in the Mahon organization a unique 
source for welded steel in any form . . . a source with long 
experience and complete facilities for design engineering, 
fabricating, machining and assembling . . . a source where 
design skill and advanced fabricating techniques are supple- 
mented by craftsmanship which assures you a finer appearing 
product embodying every advantage of Steel-Weld Fabri- 
cation. See Sweet's Product Design File for information, or 
have a Mahon sales engineer call at your convenience. 


THE R. C. MAHON COMPANY «+ Detroit 34; Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


ye ~ a ; > eal 58s 
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New Books continues 


mmment on 
in Partial 
S. P. Frankel 
in Numerical Analy 
n a Study,” Cecil 
imne Hayward, and 
James P mg, Jr Che Conjugate 
gradient Method for Solving Linear 
Systems, Magnus R Hestenes 
Number Theory on the SWAC, 
Emma Lehmer [he Assignment 
Problem,” 7 S Motzkin; “The 
Method of Steepest Descent,” P. € 
Rosenbloom; “Function Spaces and 
\pproximation,”” Arthur Sard; “Som« 
Computational Problems in Algebrai 
Number Lheon Olga l'aussky 
Machine Attach on 
Whos 
( B sest-approxim 
tion Polvys ) riven Degree 
J I Walsh ecent esults in Nu 
merical Meth of Conformal Map 
ping,” S. I rschawski; “On the 
Asymptoti tor iI f Cer 
tain Distrib 
Distributi 


Error Bounds for igenvalues 


e \ bh re Permutations,’ 


Svmmetri ntegra quations H 
mut Wiel 1 Solution of 
Linear Systems by Iteration,” David 
Young 

\t pre 
support for 
work in 
pro ided t f Ordnance 
Research, the Atomi rgy Commis 
sion, the Ar search and Develop 
ment Comman ind the National 
Science | 


Standards On Metallic 
Electrical Conductors 


6 x 9 in., heavy pap 
Published by Am 
Iesting Mater 


s 


¢ om 
Electrical 
standard 


have 


Production News from /%42:207' Thermostat 


FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows or bellows 
assemblies you need ... at the lowest possible cost. A tem- 
perature and humidity controlled room for charging bellows 
assemblies is only one of the many ways in which this ultra- 
modern plant promises you bellows assemblies of consistently 
high quality. 


V4" DIAMETER BELLOWS 


Progress at Bridgeport is typified 
by this tiny bellows for miniatur- 
ization. Available in seamless 
design with a wide range of char- 
acteristics in brass, phosphor 
bronze, beryllium copper and 
monel. Larger sizes available. 


fe GlethueFitin 


BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 


Please send me the following information: 


[] Full details on small-diameter bellows. 


[] Bellows Engineering Bulletin. 


NAME 





COMPANY 
ADDRESS 
CITY ZONE STATE 











(Continued on page 386) 
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THE POWER-RATED 
SYNCHRON LINE 


A TIMING MOTOR 


FOR EVERY JOB 





8 IN. OZ. TIMING MOTOR 


Widely used in timing machines, time 
switches, heating ond air conditioning 
controls, action signs, recording ther- 
mometers, and other timing devices. Guar- 
onteed to pull 8 in. oz. direct load con- 
tinvously ot 1 r.p.m. 


20 IN. OZ. TIMING MOTOR 


Ideal for timing motor applications re- 
quiring continvous high torque power. 
Instant starting, dependable accuracy, 
and flexible installation. Call for Syn- 
chron's guaranteed 20 in. oz. at 1 r.p.m. 
power when your job calls for long, con- 
tinvous torque. 


1 R.P.H. TIMING MOTOR 


Guaranteed to pull 20 in. oz. at 1 r.p.h. 
(1/60 r.p.m.) Synchron's especially 
developed motor for slow motion timing 
applications. Eliminates need for extra re- 
duction gears between 1 r.p.m. and 1 
r.p.h. in intermittent time trains. Gives 
gear train with lifetime lubrication; en- 
closed and trouble-free. 








SYNCHRON TIMING MACHINES 
An almost unlimited number of shoft 
speeds. Synchron Motor fixed to a rigid 
frame. Easy to mount and connect in any 
position. Trouble-free, accurate. Drives 
everything from liquid recorders to pro- 
gram clocks and washing machine timers. 
Highlights complete versatility of famed 
Synchron Line. 





SYNCHRON CLOCK MOVEMENTS 


For standard and office clocks, sign 
clocks, novelty clocks, and clocks of all 
kinds up to 26” in diameter under glass. 
Split-second accuracy and long wearing 
construction, never needs oiling. Fur- 
nished with front, rear or bottom set, 
with or without dustproof case. 





MAGNA-TORC D.C. MOTOR 


Designed originally for use in aircraft in- 
struments and radio control mechanisms. 
During World War Two the Hansen 
Magna-Torc proved its rugged depend- 
ability in all altitudes and in all climatic 
conditions. Now this motor is being 
adapted ta many commercial opplica- 
tions. 


cS 
h" “Werkhorse of the industry” 


*Synchron synchronous motors operate smoothly, evenly in any position; at 
temperatures from —40° to +-140°F.; start instantly under load; ‘pull up 
to 20 in. oz. at | RPM. Available in 42 speeds from 0.8 RPM to 600 RPM. 


Synchron timing motors in all speeds available for prompt delivery 


SYNCHRONOUS MOTORS, TIMING MACHINES, 
CLOCK MOVEMENTS, MAGNATORC D.C. MOTORS 


SYNCHRO = 


HANSEN MFG. CO., INC. 


ouR sOoTH YEAR 








Princeton 5, Indiana 


a 7 | 
HANSEN REPRESENTATIVES: The Fromm Co., 5254 W. Madison St., Chicago, Ill. R. H. Winslow Assoc., 123 E. 37th St., New York, N. Y. Electric 
Motor Engineering, Inc., 8255 Beverly Blvd., Los Angeles 48, Cal. and 3907 Lyon Ave., Oakland, Cal. H. C. Johnson Agencies, Inc., Rochester, 
Buffalo, Syracuse, Binghamton, New York. 
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SEALED, PRE-LUBRICATED 





Aetna 





BALL BEARING | package| UNITS 








Easy To Apply...Require No Maintenance... inexpensive 


af 
ier 
<ote 


i al ADAPTER UNIT 


Designed for light-duty moderate-speed applications, 
this multi-purpose economy-priced unit mounts easily, quickly, 
wherever shafts can be supported —on sheet metal or any semi- 
rigid structural members. Sealed, pre-lubricated bearing is 
self-aligning; takes radial, thrust or combined loads. Available 
in 4 shaft-locking types, (1) with eccentric locking collar,* 
(2) with ball lock,t (3) with two set screws,t (4) drilled for 
roll-pins.t{ 


*Standord On special order 


SPROCKET IDLER UNIT 


A sprocket idler and pre-lubricated, sealed, ball bearing 
all-in-one. Bearing has triple-capacity lubricant chamber, 
full complement of balls for greater load capacity, 4-point ball 
contact for greater rigidity, case-hardened inner and outer 
races. Bore sized for %” or “%"* mounting bolts—available 
with sprockets (as illustrated) to fit (1) standard pitch, (2) 
extended pitch roller chain or (3) detachable link chain. 
*On special order 





BELT IDLER UNIT 


Designed and built -to-be-installed-and-forgotten this 
permanently lubricated, sealed-for-life idler unit requires no 
re-lubrication, no maintenance of any kind. It combines 
bearing, seals, and pulley in a single, compact, easy-to-install 
package assembly. Bore sized for 54" or %"* mounting bolts. 
Sheaves (available in 7 types illustrated) and bearing outer 
race are of heavy-gauge, case-hardened steel. 


*On special order 


GET THE FACTS... 


See how these low-cost units can be 
adapted to either your current or pro 
jected equipment designs with minimum 
or no, engineering alterations. Write us 
or call in our local expert, your nearby 
Aetna distributor 
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SPECIAL 
ATTACHMENTS 


provide great 
versatility 
for 


CONVEYOR 
CHAINS 


Acme Precision conveyor chains 
are easily adapted to special re 
quirements by the use of stock 
or specially designed attach 
ments. Possibilities for modifica 
tion of Acme standard chains 
are practically endless. In all 
adaptations, Acme engineers are 
skilled in retaining as many 
standard parts as possible to re 
duce costs. 


Most attachments are in reality 
special plates which take the 
place of standard chain plate 
and are stamped from dies in 
production quantities. Attach 
ments in smaller lots can be hand 
machined, cast, bent or welded 
to your specifications. 


Whether you use a simple ex 
tended pin design or more elab 
orate attachments used for tim 
ing and motioning special con 
veyor lines, Acme engineers are 
ready to design practical appli 
cations for you. 


All Acme conveyor attachments 
available in stainless steel for 
the packaging and food indus 
tries. Write our engineering de 
partment. 


FREE CHAIN CATALOG 


Write Dept. 1-H for your 80-page copy of 
Acme’s latest catalog. Packed with valuable 
chain data. An indispensable 

chain reference. 


for Service 


HOLYOKE 
MASSACHUSETTS 
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standards +3 
test methods, one 
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Standards cove 
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Metallic Materials At 
Temperatures Above 1600 F 


6 x 9 1im., heavy pa 
Published by (m 
Testing Materia 


Philade Iphia 3, Pa 


; 
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SPECIAL —— “O”" RING meets 


low temperature flexibility requirements 














= Waa 


Precision “O" Rings 








Job fitted Precision “O" Rings hove 
solved hundreds of industrial, aircraft 


Resiliency maintained at 1 P.S.1. and automotive sealing problems 


Precision “O” Ring compound 233-70 was developed especially for re- 
frigerant service. It is used in the solenoid valves manufactured by 
Jackes-Evans Company of St. Louis, Mo. This compound assures the 
right chemical resistance and low temperature flexibility required for 
uninterrupted, maintenance free operation of refrigeration equipment 
using Freons. 
Precision has developed thousands of special “O” ring compounds to 
provide the exact chemical and physical properties required for each 
specific job. Precision “O” Rings are quality controlled - compression 
molded = rigidly inspected — the finest made! They are made to all mili- 
tary and commercial specifications in hundreds of sizes. 
What is your sealing problem? There is an expert — the Precision engi- 
neer~- ready to help you in product design and “O” ring specifications. sande of tgatiinaen Gelinn ts eoatdien ee 
You can rely on him~-and on Precision, the world’s largest exclusive Jackes-Evans Solenoid Valves—made ex 
producer of “O” Rings. Put Precision in your plans! a aS 


ee ee a 


*recision Rubber Products 


Corporation - “O” Ring and Dyna-seal Specialists 


c di Plant at: 
Dept. 3, Oakridge Drive, Dayton 7, Ohio Seo. Wabeden Go Blainville, Québec 
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INDESTRUCTIBLE DIE CAST 
ALUMINUM\ ROTOR 


BLOWER HOUSING 


od es mitony 3 | 





4 





HEAVY DUTY THREE PHASE 
INDUSTRIAL FAN MOTQR 


SPECIAL STATOR 
FOR HIGH REVERSALS 


A complete line of 
standard rerated mo 
tors in frames 182 
through 326U now in 
stock. Special rerated 
motors are available 
on short delivery 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 
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WAUKESHA casts all 


FAINLESS STEEL 
Group | — Martensitic 
Group Il — Ferritic 





WAUKESHA METAL 
Copper Base, High Nickel Content 
Corrosion-Resisting Alloy. Developed 
and Procuced Only by 
Waukesha Foundry Company. 


fo meet your design needs... 


” 
@ “Top” product designs and process equipment in : n ' bs e 5 e 


every field require “top” castings. 

Especially is this so where there is a critical corrosion- d 

resistant casting design problem combined with one m ° e r | 
of hardness, or strength, elongation, wear resistance, 


* *. . 
bearing qualities, impact, scale resistance, seizing or ¢ a € b i + ! e 5 
eee 


galling, or intergranular corrosion amhong others. 


Waukesha has the right metal and the casting ability 
to produce castings precisely to specifications... 
castings that stand up to the severe demands of to- 
day’s designs and process equipment demands. 
Metallurgical laboratory control guarantees you 
castings that are uniform, close-grained, free of 
porosity, metallurgically accurate in composition, and 
dimensionally correct—real assets to your products. 
We suggest that you write for a casting quotation or 
engineering counsel. 
Waukesha Foundry Company, 

5603 Lincoln Avenue, Waukesha, Wisconsin. 


fowndty Company 
WAUKESHA, WISCONSIN 


WAUKESHA—SPECIALISTS IN 
CORROSION-RESISTANT CASTINGS FOR ALL INDUSTRIES 
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New Books continued 
mets for High-Temperature Service; 
litanium-Carbide Products Produced 
by Infiltration Technique; High-Tem- 


_ perature Properties of Molybde 
WOVEN WIRE CONVEYOR BELTS Bh) ne tine ane ts 
Powder Metallurgy; Tension and Tor- 


take the bottlenecks out of sion Tests on Nimonic Alloys st High 


Temperatures; Thermal Fatigue Test 


{ : "ee ‘ a) °¢ ing of Sheet Metal; Development of 
WASHING, DRYING, PACKAGING Zirconium-Rich Protective Coatings 
ind Brazing Materials for Heat-Resist 

ing Alloys. 


Fundamental Mathematics 


THomas | Wape, Professor of 
Mathematics, Howarp |}! ['AYLOR, 
Associate Professor of Mathematics, 
Florida State University. 64 x 94 in., 
380 pp Published by the McGraw- 
Hill Book Co., Inc., 330 W. 42 St., 
New York 36, N. Y. $4.75. 

[his book is intended as a survey 
ind text for study for students not 
prepared for the usual first year col 
lege mathematics. It provides a foun 
dation for such courses. The authors 


have tried to strike a balance between 


OPEN MESH of rustproof, all-metal teaching mathemat for understand 
belt provides free circulation of process ing and teaching f 

solutions and drying air; assures waste Ihe basic ideas of 

free packaging. bra. for ex mpk 

manner intended to g 

Whether you’re processing slab, sheet or pelletized materials ) more unified grasp. It is expected 

. or packaging bottles, drums or bags . . . Cambridge Woven that the volume will al e of use to 
Wire Conveyor Belts combine movement with processing. 
Continuous belt-to-belt flow through washing and drying 
cycles, roasting kilns, and weighing and sealing operations cuts 
cost and provides controlled uniform production. 

REGARDLESS OF YOUR INDUSTRY... 

. metalworking, food, chemical, ceramic or glass . . . whether 
the machines are for your own operation or resale, you'll find 
““open mesh”’ only one property of Cambridge belts that makes 
combined movement and processing practical and economical 
Open mesh construction also provides rapid drainage of process 
solutions. Belts are corrosion resistant and impervious to heat Quadratic Equations; Business Mathe 
damage, even at 2100°F. They have no seams, lacers or fasteners natics; Some Topi in Statistics; 
to wear more rapidly than the body of the belt. Cambridge Logarithms; Additional Topics in 
Woven Wire Belts are made in any size, mesh or weave; from gebra. 
any metal or alloy. Special surface attachments are available 
to hold products during inclined movement. 


persons in industry needing to review 
their mathematics through self-study. 
Here are some of the chapter head- 
ings: Mathematics as a Language; 
Mathematical Systems; Fundamental 
Operations with Integers; Fundamen 
tal Operations with Fractions; Simple 
Equations; Ratio, Proportion, Per 


entage; Measurement Exponents; 


Call in your Cambridge FIELD ENGINEER to discuss how you can cut costs by Principles of Chemical 
continuous operation. Look under "BELTING, MECHANICAL" in your classified 
phone book. OR, write for FREE 130-PAGE REFERENCE MANUAL giving | 
mesh specifications, design information and metallurgical data. | E. D. Wrtson anp H. C. Ries. 6 


Engineering Thermodynamics 


x ¥ 


in., 376 pp. Published by McGraw 


>» St) 


36. 
| MA 
Department P Sttrs “The authors firmly believe that 
Cambridge 11, 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


. — Hill Book Co., Inc., 330 W. 42 St 
The Cambridge Wire Cloth Company Cons New York 3 N.Y. $75 
| Pity 


the only way to obtain the student’s 
ictive interest in thermodynamics is 
to show him where and how the sub 

(Continued on page 394) 
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Millions of strokes 


that’s how Decco’s 
New Oil-Immersed Solenoid 
can perform for you 


Decco’s OIL-IMMERSED solenoid is so superior in performance 
and dependability, it is in a class by itself. Here are some of its 
outstanding features: 


2. Unbelievably little wear. 


4. Operates 35° to 50° cooler than standard types. 


6. Solenoid is completely sealed in compact, die-cast 
housing. 


8. Shock-mounted in two directions. 


@cco Decco Standard Solenoids are built in a 
complete range of sizes and types. Write 


for complete information. 


SOLENOIDS 
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‘DIE CASTING REPORT 


Uniformity - - Less Machining --- 
Corrosion Resistance - - Close Tolerances 
--are a Few Reasons Why 





wait “Sa | 
Wringer parts wen gear case, cap and clutch pulley. 


This wringer-type Maytag washer has 24 die-cast parts. 


Maytag uses 15 to 20 million 


die cast parts per year! 


Having produced over 9 million wash- 
ing machines, no one knows better than 
Maytag Co. the importance of maintain- 
ing quality while meeting high produc- 
tion schedules. Die castings have helped 
solve the problem — at economical unit 
costs — by providing unlimited qualities 
of identical component parts. At the 
same time, aluminum and zinc die-cast- 
ings have met the critical demands of 
Examples of 
Maytag requirements die castings must 
be (1) oil and water tight for gear cases 
and housings (2) true to dimension for 
line assembly with mating parts and (3) 
free and clear of external surface flaws 


functional applications. 


While Maytag 1s a large user, those with 
lower requirements may enjoy similar 


nue 














economies and advantages. Let our crea- 
tive design engineers look at your func- 
tional or decorative part needs, at no 
obligation of course. : ‘ 

Formerly sandcast, this washer cover is now 
“Die-Castines Un- an aluminum die-casting. 


A Switched to 


die castings 
from sand castings 


Many of the die-cast parts in 
the Maytag automatic and 
wringer-type washer were 
formerly sandcast. Less ma- 
chining, better surface quality, 
reduced finishing time are 
reasons for the changeover. 
Precision is one of the major 
die-casting suppliers to May- 
tag...and has been since 1938. 


For a copy of 
limited.” Address: Precision Castings 
Company, Inc., 199 Walnut Street, 
Fayetteville, N. Y. 


FAYETTEVILLE, N. Y.—SYRACUSE, N. Y.—CORTLAND, N. Y.—NEW YORK, N. Y. 
CHICAGO, ILL. —CLEVELAND, OHIO—KALAMAZOO, MICH. 


Product Engineering — Novem! 





... UPTO 24% MORE 
OR YOUR POWER DOLLAR 






Your 






choice 
of fuel 


International's adapt- 
able design permits 
you to take advan- 
tage of your local 
fuel situation and 
select either gasoline, 
LPG or natural gos 
equipment in all six 
power units 


Now...you can get up to 24% more for your power 
dollar! International gives you this horsepower 
bonus, plus additional mew savings on fuel, and 
extra life in six new, heavy-duty, 6-cylinder car- 
bureted power units, from 68 to 133 net hp. 
Horsepower increases and lower prices result 
from money-saving mass-production techniques un- 
rivalled in the industry. Three of the power units, 
the U-264-6, U-308, and U-370 are special adapta- 


Brief Specifications (Gasoline)* 


a torque Disploce- Bore & Stroke 
bs.-t ment 


220.5 | 3%ex3"% 
264.3 3' “gx Ve 

Bend 
s%xsh 
A%xS 


4%2x5V% 


Model Net hp and rpm 


68 @ 2400 | 177 

78 @ 2400 | 192 
87.5 @ 2400 | 229.5 308.2 
104 @ 2200 | 288 372 
126 @ 2200 | 323 | 4509 
133 @ 500 


*Complete specifications and ratings on LPG and noturo!l gas ovailable on 
request. 


A COMPLETE POWER PACKAGE INCLUDING: Crawler, Wheel, and Pipe-Boom 
Tractors. . . Self-Propelled Scrapers and Bottom-Dumps Crowler and Rubber- 
Tired Loaders... Off-Highwoy Trucks... Diese! and Corbureted Engines... 
Motor Trucks. 


i) INTERNATIONAL 


_ 1 g (vaso) 






tions of heavy-duty International truck engines—proved 
for top worry-free mileage, and record ton-mile economy! 
So, compare low first cost per working hp of these 
new International units with any other make. And com- 
pare such International bonus features as positive, un- 
failing lubrication through rifle-drilled oil passages... 
famous International valve-in-head operating efficiency 
... power-smoothing, counter-balanced forged crankshafts 
..and positive, “filter-clean” crankcase ventilation. Prove 
you'll get more dependable hp per dollar...more profits 
to depend on from every dollar you invest. Compare 
soon—see your International power unit distributor. 


INTERNATIONAL 
CONSTRUCTION 
EQUIPMENT 




















how Cash-Acme provides 


the Correct Answer to high 
back pressure valve 
maintenance costs 





Closing cap(optional) prevents 
leakage in case of diaphragm 
failure; prevents unauthorizea 
tampering 








Heavy, rugged body and spring 
chamber for pressure up t : ; 
400 psi in either iron of bronze , & Carefully calibrated spring is 
Also furnished in monel or " , the best obtainable; assures 
stainless steel ‘ . accurate opening and closing 








New spherical seat disc pro 
motes unusual sensitivity, ex 
ceptionally good closure and 
high capacity 


Diaphragm and seat disc 
securely fastenec together 
means positive and sensitive 
action 


ca 








New “Floating-Ring’’ (patent | For convenience in talla 
applied for) assures perfect i‘ tion, valve may be either 
seat contact, tight closure Wi straight through (with bottom 
outlet) or angle type (with 
plug in one inlet) 





Body seat screwed into body 
for ease in removal; valve may 
be trimmed in bronze, stain 
less steel, monel or nitralloy 





Here’s How: When Cash-Acme’s engineers 

designed the Type FR Back Pressure Relief 

Valves, they put your rising maintenance TYPE “FR” —Rugged Indus- 
costs foremost in mind.. knowing that 
“down time” is extremely important. This 
superior valve series, therefore, is built to 
exacting specifications, featuring the nearest 
thing to friction-free operation as is possible 
to attain, which means less wearing of parts, to atmosphere. For 0 to 400 
longer life. psi; “2" to 2” pipe sizes. Suit 

7 able for: 


trial Type Back Pressure Relief 
Valve, automatically maintains 
correct pressure on inlet, re- 
lieving to a lower pressure or 


Do as other cost-conscious engineers and 

purchasing men are doing and switch to i (Hot or Cold) 

ESE. Oll (Light or Heavy) 

A fact-jammed bulletin, with honest and FUEL TAR @ AMMONIA 

accurate capacity charts, is available free of FREON @ BRINE @ CO, 

charge. Write today. FISH Olt @ NITROGEN 
HYDROGEN e@ ALCOHOL 


Modified for: 


@ VACUUM RELIEF 
@ CONSTANT DIFFERENTIAL 
REGULATOR 


A. W. CASH VALVE 
‘ACME 4 MANUFACTURING CORP. 


6662 East Wabash Avenue 
Decatur, Illinois 


New Books continued 


ject can be of use 

thermodynamic 

here as a tool and a method 
proach to the solution of industrial 
problems.” 

Che book has been prepared espe 
cially for undergraduate engineering 
students. The principles of thermo 
dynamics are presented on the basis 
of the perfect-gas law: complications 
resulting from deviations from this 
law on the part of real gases are not 
introduced until the last third of the 
book 

This particular arrangement may 
be questioned, especially in a book 
which stresses the practical applica 
tion of thermodynamics, but Chapter 
12, “Real Gases Versus Ideal Gases”, 
is sO written that it can be taken up 
jointly with or before the others 

Ihermedynamic data for the solu 
tion of problems in Appendix D are 
given in Appendix A. The thermo 
dynamic data for steam are not given 
For these, standard steam _ tables 
should be used. Appendix B deals 
with the free energy of formation of 
water-soluble solids and offers a semi 
empirical method for calculating 
them from solubility data. The calcu 
lation of frictional losses on the basis 
of empirical equations and curves ob 
tained experimentally for a number 
of fluids are shown in Appendix (¢ 

Problems are numbered with the 
Chapter and subhead number whic] 


ipplic Be 


Dynamic Factors in 
Industrial Productivity 


SeyMouR MELMAN . 
ipprox 240 pp Published by 
Wiley & Sons. In 440 Fourth Ave 
New York 16, N. Y > 


Mechanization of 


rise of administrative overhead are 
parallel processes taking place in in 
dustry today, according to the author 
[he two processes have opposite, but 
not equal, effects on the productivity 


} 


vf industry’s man-hours 


The book is the result of investiga 
| nited states 
ind Britain. It covers development 


tions carried on in the 


n manpower utilizatioh in a num 
ver of industries, it traces the role 

idministrative personnel and its as 
sumption of wider and wider fun 


(Continued on page 398) 
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where can 
you use 


REFAL 


2000°-3000° F. 
High Temperature Insulation 


it may be the 

special insulation 
youve been 

looking for! 





: > . , ficient fi silice 
REFRASIL PROPERTIES: WHAT IS REFRASIL? REFRASIL is a highly efficient fibrous silica 
insulation material, extremely light in weight and bulk and made in a 


® Chemical resistance of pure silica variety of physical forms. 


® Resists temperatures up to 3000°F. ae ; 
woe ways conditions REFRASIL has proven its high temperature insulation ability in mil- 


© Low Thermal conductivity lions of hours of jet aircraft operation. It is fast becoming an important 
® Fiber diameter .00020—.00040 in. industrial insulation for critical and extreme temperature applications 
® Specific heat .19 from —300°F. cold to +3000°F. heat. Despite relatively high initial cost, 
® Thickness .14—.15 in REFRASIL is economical when restricted to special high temperature uses 
® Surface density .05 Ib./sq. ft where ordinary insulation materials fail. 


P If you need an efficient, lightweight 2000°-3000° insulating material 
REFRASIL USES: ag . ‘ ‘ t 
in bulk fiber or any of the physical forms shown, REFRASIL may be your 
best answer. For your special high temperature insulation problems, our 
research and development engineers are only a phone call away. Call or 


* 2000°F. continuous high temp. insulation 

* Filtration of corrosive materials 

* Removable, insulating blankets 

® REFRASIL and plastic laminates 
Thermocouple wire insulation 


° Electric muffle furnaces © FREE NEW CHART! = 


* Laboratory heating mantles ey 
PE, 


mSu4 


write for complete engineering information and free samples of 
REFRASIL, for your own testing. 


First of a Series, this new High Temperature 


REFRASIL INSULATING BLANKETS: Insulation Chart contains helpful information on 
insulation for temperature ranges from —30( 


to +3000°F . Write for your free c« py today! 


a >) H. |. THOMPSON FIBER GLASS CO. 
—_ 1733 Cordova Street- Los Angeles 7, California 
“WRAP-AROUND” “PRE-FORMED” REpublic 3-916] 

: HITCO HELPS INDUSTRY BEAT THE HEAT 











WRITE OR CALL YOUR NEAREST REFRASIL REP.: EASTERN —Jack Treviyn, 209 Thayer St., Ridley Park, Pe 


indianapolis 22, ind., Hickory 5-8685 +» SOUTMWEST— Marshal! Morris, 3515 Covert Ave., Fort Worth, Texas, WA 


* MIDWEST—6u 


ut 3-8098 + Represented Canada by Raicway & Power ENGin€ering 
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doing unusual jobs 


wunusuaciiy well 


for 20 years 


Rubatex’s 20-year record meets the 
PICKER X-RAY equipment showing Rubatex as soft resilient 
cushioning pad to support patient in comfort during x-ray demand of industry . . . cost-wise and 
examinations. Highly radiolucent, Rubatex makes no percep- : 
tible difference in the radiograph. Will not soak up barium performance-wise . .. in doing thousands 
salt solutions or other flvids—wipes clean with damp cloth 
and needs no cover. of unusual gasketing, sealing, cushioning, 


packaging, sound deadening and vibration 





isolation jobs better and cheaper than 
ordinary soft rubber materials. 

From hearing-aid “cushioning” to packing 
for scientific instruments to radio and 
electronic dust-proof seals to special 
aircraft, automotive and electrical appliance 
sealing applications . . . here’s tested 

proof of a versatile material worth your 
investigation. Offers advantages no other 


soft rubber materials can. Why not 
The Rubatex Closed Cellular Rubber gaskets applied in 1956 ’ 


G.E. THIN LINE ROOM AIR CONDITIONERS are designed to vive Rubatex a test? WV rite us today. 
effectively seal out moisture, dirt and drafts. Shown in cut- > : 
away drawing ore two Rubotex seal gaskets on the window 

closure panel and one behind the control plate of the unit. 





also manufacturers of 
Rubatex Closed Cellular Viny! 
Rubatex Insulation Hardboard 
Rubatex-Crepe 
Rubotex pad oscillates on base of PORTABLE ELECTRIC Rubatex Softee-Crepe 
TOOL's industrial sanding unit. Reduces vibration to minimum. ‘ Rubatex Viny! Foam 
Resists deterioration from solvents used in industrial sand- Rubatex Plastic Seine Floats 
ing jobs. 
GREAT AMERICAN INDUSTRIES, INC. 
RUBATEX DIVISION, Bedford, Virginia 
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Type SY Unit Pillow Blocks 
For set-screw mounting 
Shaft diameters: 34" thru 4”. 


New Type SYH-X Unit Pillow Blocks 
For eccentric lock mounting 
Shaft diameters: 34” thru 2-7/16" 


POSITIVE...P ERMANENT...BEST... 


Because it seals lubricant IN and keeps dirt OUT! 


* Made of a Du Pont “Fairprene” 
Type FY Unit Flanged Movuntings ™ . a — . 

Ser eben auenties, Galt - * Effective at extreme temperatures 

ene . - ' 
ae Ww Gn Sows * Unaffected by synthetic lubricants 
* Lubricant can escape only when new 

- so Type FY-X Unit lubricant is added 
ang ountings 
For eccentric lock mount- * Contact seal cannot loosen 
ing. Shaft diameters 
¥%,” thru 2-7/16". TT 
niles The combination of the Red Seal! and a rotating flinger 


assures you the best sealing arrangement available. 


FEATURED IN ALL FOUR BEARING MOUNTINGS 


This proven Bearing Seal is available in a complete 
line of unit pillow blocks and flanged housings — pre- 
lubricated and ready for operation —for all standard 
bolt hole spacing and center heights. 

Think first of SKF Unit Pillow Blocks 
and Unit Flanged Housings when de- 
ae Ball Bearings signing a new product or replacing the 


[> Cylindrical Roller Bearings unit in your present equipment. 270: 
(.) Spherical Roller Bearings 


Cc) Tapered Roller Bearings (“Tyson ) 


SKF —everv TYPE—EVERY USE 








*Reg. U.S. Pat. Off. Tyson Bearing Corporation 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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the only 
Universal Joint 
with the 


> 


The day-in, day-out 

excellence, the qual- 

ity which is standard 

in every Curtis 

Universal Joint, has 

made the Curtis Joint the quality stand- 
ard of the industry. 

Each Curtis Universal Joint compo- 
nent is made from specially selected 
steel, individualiy heat-treated for a 
specific purpose. This accounts for the 
long life and dependable performance 
of Curtis Universal Joints. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock 
®@ Fewer parts, simpler construction 
@ Complete equipment for government tests 


Our catalog torque and load ratings are sub- 
stantiated by constant tests. You can depend 
on them 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 
€ CURTIS 
MARK 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 
As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 








New Books 


continued 


tions, and the interaction that takes 
place between administrative and en 
gineering functions, though it does 
not dwell on the concomitant ris¢ 
of the engineer as industrial admin 
istrator. 

Having thus established the trend 
the author investigates its implica 
tions, dealing with the effects of these 
forces on engineering and on the busi 
ness process, both here and in Britain 
What he finds is an ever-widening gap 
between American and British produc 
tivity. 


Arc-Welded Machinery 
Construction in Mild Steel 


A. G. Tuompson. 7} x 94 in., 
Published by British Welding Re 
search Assn., 29 Park Crescent, Lon 
don W1, England. About $1. 


36 pp 


This concise, well written a1 
clearly illustrated booklet fills a lor 


iuthoritative 


felt need for clear and 
information in the field 

After comparing welded steel with 
cast steel and riveted construction, it 
enumerates the principles of welded 
structure design, it analyzes static and 
fatigue loading and allowable stresses 
and it offers a wealth of design and 
fabrication details. 

Cost reduction factors are listed 
though some of them are more in 
the field of shop rules than that of 
design consideration. 


Development of Improved 
Titanium-Base Alloys 


PB 111988, H. A. Rostnson, W. M 
Parris and P. D. Frost, Battelle M« 
morial Institute for WADC. Paper 
bound, 84 x 11 in., 104 pp. Available 
from Office of Technical Services 
Commerce Dept., Washington 25 
D. C. $2.75. 

[he heat-treated properties of 24 
alpha-beta titanium alloys are evalu 
ated in a report of research for the 
air force just released to industry 
through the Office of Technical Serv 
ices, U.S. Dept. of Commerce 

Manganese, molybdenum, and va 
nadium were the principal alloying 
idditions. The strength-ductility re 
lationships of these alloys increased 
with increasing alloy content up to 
ibout 7 per cent alloy addition, and 


(Continued on page 403) 
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UNDERWRITERS 
LABORATORIES 


test and approve 


new DINGS 
Explosion-Proof 
Magnetic Dise Brakes 


for 


Hazardous Locations 


The new Dings “700” Series Explo- 
sion-proof Magnetic Disc Brakes are 
now Underwriters Laboratories Ap 
proved the “707” Series for Class 
I, Group D hazardous locations and 
the “709” Series for Class I, Group C 
as well as Class II, Groups E, F and G 


The “707” Series Brakes are built to 
withstand an internal explosion within 
UL. limiting requirements. The “709” 
Series meets explosion requirements, 
and also includes a thermal release to 
automatically release the brake if the 
housing temperature approaches the 
limits set by U.L. as dangerous for 
possible ignition of various dusts, etc 


IMPORTANT FEATURES 


Direct Acting mechanism assures fast 
response, positive action and elimina- 
tion of troublesome linkages. 

Automatic reset manual release as 


dard 3 . 
e oy 





“Fail Safe” mechanism; brake sets in 
the event of power failure. 

Wide range of torque ratings. 

Motor mounts on standard NEMA “C” 
end shield. 

Standard motor shaft extensions are 
used; no special brake shaft required. 


The new Dings “700” Series Brakes 
can be supplied for motor mounting or 
for foot mounting. Specify Dings 
Brakes from your regular motor sup- 
plier or ask about Dings complete 
engineering service for your brake 


problems 
DB356 1% 


Write for Bulletin BK 4707 


DINGS BRAKES, INC. 


A SUBSIDIARY OF DINGS 
MAGNETIC SEPARATOR CO 


4715 West Electric Avenve 
oO Milwaukee 46, Wisconsin 


November, 195¢ 








STAINLESS STATOR RINGS 


One of Cameron's most interesting duce as a forging are now sound 
contributions to military and com- economy at Cameron 

mercial air-power today is the The study of specialized alloys 
production of forged, stainless to meet the extreme demands of 
steel, stator rings. Our unique today and to anticipate those of 
processes make possible precision tomorrow parallels forging pro 
forgings with odd lug configura- duction and is a part of our 
tions, large diameters and a vastl\ progress 

superior grain structure Shapes Investigate these advantages 
and sizes heretofore costly to pro- write or call 


Typical ring sections and profiles 
showing lug configurations in 


smaller scale 





IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P.O. Box 1212, Houston, Texas 


RUSSELL, 


BURDSALL & WARD 


BOLT AND 


NUT COMPANY 





Technical-ities 
By John S. Davey 


What's the right 
torque for bolts? 


This is one of the toughest ques- 
tions we’re asked. Too many var- 
iable conditions, But the follow- 
ing may help. 


The bolt takes two stresses 
during wrenching: (1) Torsion, 
(2) Tension. Tension is what you 
want. Torsion is the necessary 
evil due to friction. Probably 
90% of applied torque goes to 
overcome friction. 


With the friction factor 
changed by lubrication, plating, 
etc., the torque needed to produce 
a given tension is hard to pre- 
dict. However, a useful empirical 
formula exists for normal fric- 
tion conditions. 


Inch-Ibs. Torque = 

0.2 x bolt diameter x bolt tension 

Many tests show that the 0.2 
torque coefficient is approxi- 
mately constant for the usual 
friction conditions, for all di- 
ameters, and for both coarse and 
fine thread. Average deviation is 
about 7%. But when are condi- 
tions “normal”? The only sure 
way to check torque is to set up 
a pilot assembly and try it out. 


In pilot testing for rigid joints, 
tighten a few bolts with torque 
wrench to failure, and then set 
torque at 75% of that load; or 
even at yield strength, since tor- 
sion component vanishes leaving 
bolt under tension only, which is 
well below ultimate strength. 


We’ve worked up curves giv- 
ing suggested torques for vari- 
ous size bolts. Send for a copy. 


400 


How to make a 
stronger joint 


From research on structural steel joined with high 
strength bolts come facts applicable to products: 


These bolts can be torqued to high tension for a 
large clamping force on joined members. Resultant 
friction overcomes shearing forces and prevents slip- 
page. The higher, compressive forces also protect bolt 
holes from fatigue cracks. Moreover, the tighter the 
bolt, the less chance for loosening, and the less risk 
of bolt fatigue due to dynamic loading. 


High strength bolts are stronger in shear, too. In 
recent tests, rivets and “soft” bolts broke under ex- 
treme shear load; but high strength bo!ts didn’t — 
the joined steel failed first. 


APPLYING THE ADVANTAGES 


Since high strength bolts have 2 to 3 times more 
tightening strength than common bolts, smaller di- 
ameter bolts can be used. As discussed above, these 
make a stronger joint; also weigh and cost less. 

Along with good joint design, it’s important that 
fasteners used can meet requirements. For example: 
A manufacturer designed vibrating machinery for 
high tensile bolts, but it was assembled with low 
carbon bolts. Joints failed. RB&W high carbon bolts 
with hardened washers solved the problem. 

Moral: Specify even your standard fasteners. 

RB&W selects the proper grade of steel to give 
“Empire” high strength fasteners the precise bal- 
ance between tensile strength and ductility. 

Feel free to call on RB&W for help in selection 
and use of standard, low cost fasteners. 


Three radial dashes on bolt head 
denote a high strength bolt. The 
“E" identifies Empire bolts, an 
RB&W trademark. These mark- 
ings assure highest quality stand- 
ard fasteners with full strength, 
and uniformity of size and phys- 
icals. 


» 

Russell, Burdsall & Ward Bolt 
and Nut Company . . . plants at: 
Port Chester, N.Y.; Coraopolis, 
Pa.; Rock Falls, Ill.; Los Angeles, 
Calif. Additional offices at: Ard- 
more (Phila.), Pa.; Pittsburgh; 
Detroit; Chicago; Dallas; San 
Francisco. 











Silicon bronze fasteners combine desirable features 


Silicon bronze offers the highest conductivity of fas- 
teners able to withstand high stresses. It resists cor- 
rosion, stays free from season cracking, too. It makes 
ideal fasteners for electrical use where tensile strength 
is important; or for corrosive environments. 

One of the first to develop such fasteners, RB&W 
cold works them for tensile strength and for clean, 
well formed threads that don’t seize. Oval bolts, hex 
bolts and nuts and U bolts available. Specials can be 


developed. 
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No Commutators, No Rings, No Brushes, 
No Rotating Coils—in the NEW 


R 


YNAMATI[ 


Adjustable Speed Drives 


stationary field couplings are the simplest drives so 
far devised to provide infinitely adjustable speed from an alter- 
nating current source. The absence of rotating coils, brushes, slip 
rings, and commutators in this design holds wear and main- 
tenance to an absolute minimum. Dynamatic electronic or mag- 
netic amplifier controls, in combination with these drives, pro- 


vide wide latitude in operating functions. 


Check these Outstanding Advantages: 


Accurate speed control * Wide speed range * Low power losses 


* Simple construction * Rapid response * Remote control 
Dynaspede®™ Stationary Field 


. * Quiet, efficient operation *« Low maintenance cost 
Coupling, with Integral Motor @ P — 


Ajusto-Spede’ Drives: Air cooled, stationary field eddy- 
current couplings mounted integrally with D-flange open drip 
proof squirrel cage motors are available in capacities from 1 to 
75 HP. Units of the same design and capacities are also available 


without motors. 


Dynaspede” Drives: Liquid cooled, stationary field cou- 

plings mounted integrally with D-flange squirrel cage motors are 

available in capacities from 3 to 75 HP. Motor types available 

are drip proof, splash proof, totally enclosed fan cooled, and 

explosion proof. The coupling is totally enclosed. Separately 

mounted couplings are also available in capacities from 3 to 

2500 HP and larger. Stationary Field Coupling for 

use with Separately Mounted Motor 


Send for Detailed Information on these New 
Stationary Field Couplings and Drives 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ° KENOSHA, WISCONSIN 
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EXPERIENCE—THE | Use this THIN 


rene GUARD Me Dales GRIPCO 
for motor protection and appliances JAM se UT 
. FOR .- er 


* Clippers 
* Sickle Bars 








or wherever you need a positive lock 
on short bolts where the strength of a 
full nut is not needed 

GRIPCO JAM NUTS come in the New 
Unified Finished and Heavy Series 
Hexagon), in standard full and jam 
dimensions, in steel, brass and alu- 
minum. 


Gripes Products Include: 


Gripco Lock Nuts «+ New Gripco “Clinch Nuts” 
Gripco Hi-Nuts + Gripco Pilot-Projection and 
Countersunk Weld Nuts 
oll with or without the famous Gripco positive 
locking feature. Also Standard Semi-Finish Nuts 





Write for samples and full particulars. 


NUT company 


102 Maple Ave. + South Whitley, Ind, 


LT 
The Product Design Engineer 


< 
pon 
< 


@ A score of years of specialized 
engineering ‘know-how’ is built into 


can always find a complete 
encyclopedic source of supply 
for component parts, materials 


or equipment in— 


every Franklin Dales Temp-Guard 
Thermostat. This “extra” is your best 
assurance of a thermostat that meets 
every operating requirement and 
provides maintenance and trouble 
free heat control. All parts of Frank 
lin Dales Temp-Guard Thermostats— 


<=> 
— 
<> 
<= 
<= 
<= 
<—- 
<=> 
> 
<= 
<=> 
= 
<> 
<=> 
<=> 


contacts, terminals, cases, insulation, 
seals, end connections—are designed 
to specifications established by many 


years’ experience in serving leading 
manufacturers. More than one hun- 
dred variations of standard models 
provide the maximum in space and 
weight economy and reliability. 
Complete engineering services are 
at your disposal—write, wire or call 
us today. 


New Catalog on Franklin Dales Temp-Guerd 
Thermostats available upon request 


"Temp-Gvuard" 


THERMOSTATS 
80-184 Eost Mill Street, Akron, Ohio 


All thermostats actual size 


Thomas Publishing Company 
461 Eighth Avenue, New York 1 
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New Books 


continued 


the Ti-3Mn omplex allo had room 
slightly better 
than those of any of the other alloys 
tested. However, a Ti-5-Mn-2V allo 
exhibited excellent ele 
ture stability at 650 | 

A binary Ti-8SV alloy proved inter 
esting in that it could be quenched 
from the beta-phase region and aged 


to give very good properties. Most 


) ure pro rr 
temperature prope 


ited-te mpera 


alloys are embrittled 1 result of 
being heated int 


region. 


beta-phas: 
It was found that pickling to r 
move the air-contaminated  surfac¢ 
of alloy sheet added large amount 
hydrogen. A proc 

for descaling and 

alloy sheet without 

gen pickup | ig 

l'i-3Mn-complex all 

treated to 180,000 

with over 10 per 


l in 


Development of 
Heat Resistant Paints 


PB 111957, M. Kornsiurn, Ci rps 
of Engineers, U. S. Army. Paper 
bound, 84 x 11 in., 153 pp. Availabk 
from Office of Technical Services 
Commerce Dept W ashingto1 ? 


D.C. $4 


This report covers a) the de 
velopment of a lusterless, olive-drab, 
corrosion-resistant paint (for steel sur 
faces), capable of withstanding ten 
peratures up to 1400 F without film 
deterioration « f protective 
properties, ind 
of a procurem« 
this type f paint 
tended to reduce th« i 
dation and rapid destruction of steel 


components whi normal 


conditions of use, are heated » high 


l under 


temperatures in oxidizing atmospher« 
Laboratory test methods wer 

veloped, and commercial heat-resist 
ant paints were evaluated. None of 
these paints was adequate, and an 
extensive literature and patent sut 
vey showed that little work had been 
done in this field; therefore, experi 
mental investigations were initiated 
Experimental studies indicated that 
these paints were adequate, and a 
paint consisting of a blend of cerami 
frits, pigments, and refractories at a 


pigment volume concentration of 35 


(Continued on page 405) 
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Cmall 
| Motore 


Chosen by Times Facsimile Corp. 
to power Weather-Fax automatic map and chart recorder 


BARBER 
COLMAN 











Twenty-four hours a day, over a 22,000 mile network, Weather-Fax 

facsimile recording machines automatically reproduce weather 

maps, charts, drawings, other pictorial data. To do this, each 

Weather-Fax drive system is synchronized with Weather Central 

in Washington, D. C. Power to drive the recording stylus mecha 

nism in the recording unit is supplied by a Barber-Colman KY AB 

unidirectional motor. Reasons for choosing this motor as reported 

by Weather-Fax makers are: “It pro 

vides more power for its size than 

other types; has low inertia and 

high starting torque, the latter 

an important advantage in this 

particular application. Reliabil 

ity was another factor in its se- 
lection 


qa 


, 
~ \w 


Ses 


the complete line of Barber-Colman motors includes uni 
directional, synchronous, and reversible motors — up to 1/20 hp 
With and without reduction gearing open or en es 
closed types. Expert engineering service available to ~ 
help you get the exact motor for your application ns 


Write today for free copy of Catalog F-4271-6 eA 8 | 


Barber-Colman Company 


DEPT. K, 1212 ROCK STREET, ROCKFORD, ILLINOIS 


Smal! Motors -Automatic Controls «industrial Instruments .Aircroft Controls .Air Distribution Products 
Overdoors and Operators «Molded Products «Metal Cutting Tools «Machine Tools . Textile Machinery 
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We call it “MARILYN” 


S 
Char-lynn vive 


The Char-Lynn HOLDKONTROL VALVE 
combines ALL features in 1 valve 


¥ Built-in HOLDKONTROL. This frees the operator from 
holding the valve in operating position. The valve can 
be manually returned to neutral, or it will return by 
itself when pressure exceeds the relief valve setting. 
Built-in relief valve. Large capacity. Can be set to operate 
at standard pressure settings ... 500, 750, 1000, 1500 
and 2000 P.S.I. 

gf Can be easily converted to control either single or 
double acting systems. 
Can be converted to complete manual operation—simple 
field change. 

¢ Has 3 point reversible mounting—can be mounted in 
any position. 

ff Will withstand surge pressures up to 5000 P.S.1. It can 
be safely connected to virtually any hydraulic system. 

of Will sensitively handle volumes from 2 G.P.M. to above 
12 G.P.M. . 
Swivel control handle can be rotated through 360 
degrees to the most convenient operating position, 
Special 3-way control without Holdkontrol available 
for loaders, lift-trucks, etc. Spool change allows operator 
to inch load up or down. 

SPECIFICATIONS 


CAPACITY 2 gpmto!2+> gpm @ SAFETY Relief valve can be set to protect for any 
range of operation up to 2000 psi e MATERIAL Precision-cast body of high tensile 
strength aluminum bearing alloy. Hardened ground and lapped spool e PORTS %4” 
N.P.T.—Inlet and outlet. — 4" N.P.T.—Cylinder ports e MOUNTING Any two of the 
three pods con be used. Pads reversible for alternate top or bottom mounting © 
CONTROL Spring-loaded Control handle returns to nevtral. Handle swivels 
360° and may be operated in the most convenient position @ SYSTEMS Open or 
closed center. Single or Double Acting. Open free flow or restricted flow e HOLD- 
KONTROL Vaive will hold when ploced in an operating position until it is either 
manvally returned to neutral or until the relief valve operates which releases the 
lock. This lock can be turned on or off by regulating a screw on operating port face. 


Ss 


Hi-lo-poc pump Strokontrol cylinder Horsepower pump Horsepower cylinder 


a = 2B 


Holdkontrol volve F-240 filter 
Where top performance is needed 
insist on Char-Lynn Equipment 
Catalog and Engineering Data Free on Request 
. « -Your Inquiries Invited 


H-730 coupler 


_ 
mn 2 
Char-Lynn 


2843 26th Ave. So., Minneapolis, Minn. 


’s got everything! 


ENGINEERED 
TO FIT YOUR 
DESIGN 


SPRAYED-ON FILM TYPE 


for contour shapes 


LIGHT: Weight 1/10 Ib per sq. ft only .012” thick 
STRONG: Withstands severe thermal shock 


THIN: Near zero thermal inertia. Reduces 
power requirements due to maximum heat 
transfer properties 


RESISTANT: Resists electrolytes, water, oils 


abrasion and weather 


WIDE RANGE: Operate S$ any voltage 6 volts D.C 
—} to 220 volts A.C. 


oo? 





and BROCHURE on Electrofilm film- 
type Heating Elements 


Dept. JH-3, P. O. Box 106, North Hollywood, Calif 


\ Send for TECHNICAL LITERATURE 
&\ ‘FREE! c 


ROTATING or STATIONARY ASSEMBLIES 
held together EASIER with 


E>. 
pir Olax 
Retaining Rings 


Conveyor roller application at operate in very confined space. 


left shows how Spirolox attains Secret of Spirolox adaptability 
neat, compact, simplified design, is patented two-turn construc 
even on rotating assemblies. tion, which makes possible 
Stationary application of lock unique locking characteristic... 
assembly illustrates how Spirolox will not jump out of groove. 
can be applied to hard-to-reach Always provides a uniform 


l 


places where retaining ring must shoulder... no lugs, no gap. 


FREE DATA BULLETIN 
Send blueprint of your retaining problem. 
Ramsey Corporation, St. Louis 8, Mo. 


Stationary 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 
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New Books 


continued 


to 40 per 


ind 


cent, with a fnt to pigment 
ratio of 3:1, 
Ommerne 
with metalli 


refractory were su 


perior to ial paints pigmented 
powders. Paint character- 
varied by the ad 
mica and 


ition 


istics can be widely 
of ] 


lition AiMC « t 
variation of th 


by 
ratios of frits 
Muffler 
items of 
coated 
paints, and the iter 
at the Engineer 
Fort Belvoir, Va 


verihed labcratory 


ind /or 


ind 


mp 


of 


ment wer 


mponents various 
engineering equi] 
with the best experimental 
ns were field tested 
Groun 
field st 
that thi 


n applied to clean 


Provin 
These 


results 


~ 


type of paint, whe 
: ; 


steel conventional 


ite d 


sandblaste by 
methods and fused 
the 


heat-resistant, 


by heat gene 


within omponent, provide 


durable /rrosion-pro 
tective film superior to that | 


by the conventional olive-drab paint 
now 


srovided 


being used military 


Based 
pletion of the 


on 
the 


studies, a 


equip 


ment successful com 


mn 


SC 


procure 
ment specification was prepared 
Cost of the 
high; however, 
than 
naintenance ichieved 
Che frit, 
silicone resin-type paint has been d« 
of with 
1400 |} 


deterioration or 


paints developed is 
ot 
existing 
] 


over-all reduction 


more S85 per cent in 


costs be 


can 


report concludes: a ceramic 


eloped which is capabk 

standing temperatures up to 
without significant 
whi h 


hara 


perties and 


] 


loss of protective pl 
other 


meets desired military « 


teristic 


The Structure of 
Turbulent Shear Flow 


A. A 
Cambridge 
315 pp 
University 
York 22, N. Y 
This is the 
systematic 
of 


and 


Emanuel College 
54 x 8 in 


lL OWNSENI 
University 
Published 


Pre Ss, 


Cambridgs« 
57 St New 


by 
I 


> 


first k to ittempt a 


ind ce rehensive dl 


ill kinds 


In 
of turbulent mo 
nrst ft 
analysis of the pro 

Turbulent 


cussion 
tion, the 
which occur 
motion the 
and the ist 

branch of fluid dynamics 

has traditionally 


most im 


ood 


underst 
The theory 
egarded as an 
half i 
of the 
experi 
10 yr, 


portant 


been 1 
r 


knowledge 


unsolved problem over 


century; present 


] 
niy on 
last 


ered through 


lid! 


subject 
mental studies during th¢ 


depends m 


++ 
it 


ind these results ar 
(Continued on page 408) 
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makes hand lettering old fashioned 


Its speed and uniformity is standard in modern drafting rooms 


is a must. But pertect hand lettering tak« 


1} 


letter 


reproduction of lettering 


why thous: 


K&l 


skill, and both cost big money these days 


drafting rooms have adopted Leroy" ng—a 


standard on all jobs 


Leroy lettering can’t help but be pertect regardless ol 


perience of the man. Each letter 1s completely and unifort 


that 


quick, simple ope ration It’s so eXact, yet so simple 


the job and another finish it without any variation u 


lette ring te mplate is the same " there ’s almost no room tor 


Every necessary type face and symbol in a wide range 
in Leroy templates. Each template is engraved with trad 
tion to quality, built for a lifetime of use. Special electré 


we 


Ler 


mapping and geological templates are available 


order with your own symbols or trademarks. Sec 


at your K &I dealer 


89 YEARS OF LEADERSHI 


’ . 
i 
} 


P | 


KEUFFEL & ESSER CO. 


NEW YORK + HOBOKEN, N.J. + Detroit « Chicag s * Dallas « San Fran 


6 








Why designers see everything they want in National fabricated parts 


National gives them greatest design freedom National offers unbiased recommendations 
over 80 grades of basi materials—laminated plastic, practical t il assistance based o1 { I 
ulcanized fibre and nyk in applying t broadest line of basi 

industry 
National has the machines and skills tu bricat Get the facts on National Fabricated parts. S 
whatever customers d sign irom i det if y in you Ma I I send for our fr ¢ lllustrat dl 


vulcanized fibre to a tiny 1 ) rew machined bearing fabricated parts—““Management Decisi for P 


of PHENOLIT! Address Department H-11. 


/ 
rs NWATEONWAL vvtcanizep Frisre co. 
/ 


In Canada Nationa Fibre 
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JEFFREY STR’ CHAIN 
has the reserve strength 


necessary for hard work 


Jeffrey STR Chain on traction wheels of large cutter. 


7OU SEE MORE and more Jeffrey STR Chain 

every day. Jeffrey’s own high-quality equip- 
ment uses Jeffrey STR for dozens of power 
transmission and conveying applications. Other 
manufacturers incorporate Jeffrey STR as 
original equipment on machines they make 
And operators everywhere replace chain drives 
of whatever make with Jeffrey STR 

With Jeffrey STR you get a balanced chain 
design with maximum strength and minimum 
weight. Moreover you get the reserve strength 
so necessary for the hard work and sudden over- 
loads common under full-scale operations. 

For dependable, long-life chain for power 
transmission, conveying and elevating service, 
see your nearby Jeffrey distributor or district 
office, or write to The Jeffrey Manufacturing 
Company, Columbus 16, Ohio. 


me UN Tt I - I 4 


Jeffrey STR Chain on crawler drive of power shovel. 


CONVEYING ¢ PROCESSING * MINING EQUIPMENT * TRANSMISSION MACHINERY « CONTRACT MANUFACTURING 
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New Books continued 


u various journals and reports. Dr. 
HEATING TIME DECREASED 50% eee Townsend develops a unified view of 
HEATER LIFE INCREASED 75%!” ; the dynamics and shows how it ac- 


counts qualitatively both for the mean 
motion and the turbulent motion in 


H ; ‘ , jet, wake channel, boundary layer and 
with > 


rotating cylinder flow 


WATLOW’S SSREIRERODS Ch, Wo. 


; ACS Monograph No. 132. Edited by 
CARTRIDGE HEATING UNIT ~ | Manver |. Use. 6h x 9 im. 433 po. 


Published by Reinhold Publishing 


"By using the firerod heater, the heating time wos decreased by Gi ' Corp., 430 Park Ave., New York 22, 
50 per cent ond the heater life was increased by at least 75 per ; N_Y. $1] 
cent with respect to the cartridge heater we were previously using”. . ove so ° 





"The decrease in heat up time required because of the concentrated Written by 30 contributors and 
heat of the Firerod has made it possible for us to remove the bolt edited by a research and dev elopment 
from the crankshoft, a feat which was next to impossible before, oe a — 
since the bolt con be expanded away from the crankshaft before cages, Volume 1 of a two-volume 


the heat is transferred to the crankshaft”. ACS monograph covers the chemistry 
@ New Design Offers AS MUCH HEAT IN 1/5th THE SPACE! of chromium and its compounds. 


; ; eg Volume 2 describes the metallurgy 
& Units from 7/8” to 12” long; 3/8” and 1/2” dia. of chromium and its alloys. In Vol- 


WRITE for free illustrated Bulletin. Full of convincing facts and figures. ume 1 there appear chapters on the 


history of chromium, its minerology 
SINCE 1922—DESIGNERS AND MANU- —— 
FACTURERS OF ELECTRIC HEATING UNITS and geology, chemical and physical 


properties of its compounds, analytical 
chemistry, and the manufacture and 
1392 FERGUSON AVE. use of chromium compounds. The 
two volumes are a series of mono- 
graphs written by 36 different authors 
expert in particular phases of the 
science and technology of chromium 





F R __! E : Electrical 


NEW Indicating Instruments 


SOLENOID VALVE [| NEMA Pub. No. El 1-1955, Spon- 


CATALOG sored by Electrical Standards Board. 
84 x 11 in., 48 pp, paper bound. Pub- 
lished by American Standards Associa- 

tion, Inc., 70 E. 45 St., New York 17, 

Atkomatic’s completely : Me 3s, oe 

new engineering guide 

...Catalog 200-A | This standard, also approved by 

4 pill ; : NEMA, has resulted from the work 
Automatic flow control " 
—air, gas, steam, liquids Send for it! of the Sectional Committee on Elec- 

trical Measuring Instruments, C39. 

Solve YOUR flow control problems Atkomatic-ly In developing the 1949 revision of 

— = ip ORS the first American Standard on Elec- 


Order from a complete line of two-way solenoid at 
— : trical Indicating Instruments, C39.1- 


valves . . . fully illustrated and described in Atkomatic’s ee 
new engineering catalog. Contains flow charts, coil 1938, approved by the American 
charts, dimensions, applications. For economical, Standards Assn. in July, 1938, the 
trouble-free operation depend on Atkomatic. committee gave due consideration to 
© Gib to yess wpedibentiens ® enaed, daeedaie the former American War Standard 
© Individually tested © Beseen or detstens cheat for Electrical Indicating Instruments, 
® Packless * Temperatures to 450° C39.2-1944, and incorporated those 
© Tight closing © High end low pressures parts which were applicable to instru- 
® Low maintenance © %" to 3" full port pipe size . . 

ments for use in peacetime industrial 


SEND TODAY FOR CATALOG 200-A applications. This specification is 


- intended to assure that instruments 

conforming to it will be satisfactory 

yy Vhomalic VALVE CO., INC. 
DEPT. 1-F, 545 W. ABBOTT ST., INDIANAPOLIS, INDIANA 


(Continued on page 411) 


Product Engineering — November, 1956 











DON’T COMPROMISE ON DESIGN FREEDOM! 


Now. your equipment can be lighter, stronger, tougher— 
made with economical new Lukens “T-]" steel! 


@ The unique qualities of this amazing new 
material offer you greater design freedom 
than ever before in a high-strength steel! It 
has unusual resistance to impact, abrasion 
and atmospheric corrosion. It’s tough and 
stays tough at low temperatures. And it 
combines these qualities with triple the 
yield strength of ordinary carbon steel! 
These advantages are changing the design 
of equipment and machinery in a growing 
number of industries. 

Users like new Lukens “’T-]" steel because 
its strength and toughness mean lighter, 
more efficient equipment. Because such 
equipment lasts longer, delivers better over- 


all performance. Because it means lower 
maintenance and replacement costs 


No wonder this remarkable steel is find 
ing its way into so many new plans. And 
Lukens “’T-l" steel can be had in the widest 
range of plate sizes available anywhere! 


Whether you want specific product infor 
mation or the best ways to make the most 
of it, write for 24-page illustrated booklet 
LUKENS “T-I" STEEL, to Manager, Market 
ing Service, 849 Lukens Building, Lukens 
Steel Company, Coatesville, Pennsylvania 


Whatever your plans— now's the time to 
change to... 


LUKENS T-l" STEEL Gm 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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REASONS 
WHY... 


Bendix* Electric Fuel Pump 
performs better ... lasts longer! 


. Performance-proven 


is 
YOU CAN’T BEAT COLD FORMING 


Eliminates Vapor Lock 

. Longer Life + No Pressure 
“Droop” 

. Dependable Operation at 
—75 F. 

. Improves Low-Temperature 
Starting 

. Built-in Pressure Release 12. Rugged + Tamper-proof 


More Gallons per Hour 


6. 
7. 
8. Easy to Install and Service 
9. 


Low Power Requirements 
10. Economical Operation 
11. Light Weight + Compact 


Leore more about this mew and improved fue! pump. 
Write for descriptive folder and specifications. 


ECLIPSE scion ELMIRA xv. ~ Gfemolje 


aviation cow ree 





*eEG. U. 5. PAT. OFF. 


use 


AW 


PRESSURE-SENSITIVE 


AGS 
LAO SSD 


for hundreds 
of industrial 


applications 


In every department...from receiving to shipping...from 
receptionist to top management...there are many spots 
where Avery labels are saving industry thousands of dol- 
lars every year. Self-adhesive, they simplify and speed 
work wherever there’s a need to identify or inform, to 

warn, mask, inspect, mer- 


MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS 


| | rue PROGRESSIVE 


MANUFACTURING COMPANY 


Division of The Torrington Company 


48 NORWOOD ST., TORRINGTON, CONN. 


WRITE FOR 
OuR CATALOG 


410 


With Avery electric 
dispensers 

labeling 

is as much 

as 5 times 

faster than 

with ordinary 


methods ! 


chandise or price. You can 
save time and money with 
Avery labels. 


Write today for complete 
information. 


a 
AVERY ADHESIVE LABEL CORP., Custom Div. 165D “\ 
117 Liberty St., New York 6 © 608 S. Dearborn St., Chicago 5 * 1616 S 
California Ave., Monrovia, Calif. « in Canada, 207 Queen's Quay West 
Toronto 1, Ontario « Offices in Other Principal Cities 


More information, NAME___ 
please ...and COMPANY 
free samples ADDRESS 


Please have the CITY 
Avery man call 


ZONE STATE 


OUR BUSINESS !S:___ 


Product Engineering — November, 1956 








continued 


for general industrial use. It does not 
necessarily, however, cover all features 
or special performance requirements of 
instruments to which some purchasers 
may wish to give attention. 

In the preparation of this standard 
full recogrtition was given to the like- 
lihood of improvement, and as change 
takes place, revisions of this standard 
will be necessary. The third edition 
(1951) added the detailed require- 
ments for portable instruments to the 
second edition which covered panel 
and switchboard instruments only. 
Additional definitions and _ require- 
ments for portable instruments were 
included, as well as miscellaneous 
minor changes which were found nec- 
essary. In this, the fourth revision, 
the standard was brought up to date 
and additions were made covering 
soldering terminals and_ insulation 
tests. 


Encyclopedia of 
American Associations 


83 x 114 in., 306 pp. Published by 
Gale Research Co., 424 Book Tower, 
Detroit, Mich. $15. 


This is a directory of non-profit or 
ganizations of national scope. In most 
cases, the societies and associations 
included have been the source of the 
information provided. 

The organization 
ranged in following sections:. trade; 
business; agricultural and governmen- 


listings are ar- 


tal; scientific and engineering; educa- 
tional and social welfare; health and 
medical; general; chambers of com- 
merce; a cross-reference index. In- 
formation provided in individual list 
ings includes: name of organization, 
address, chief official, staff, founding 
date, description of purpose and ac- 
tivities. 


Standards On Electrical 
Insulating Materials 


6 x 9 in., heavy paper cover, 656 pp. 
Published by American Society For 
Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. $6. 


Sponsored by Committee D-9, the 
changes since the previous edition is- 
sued in 1955 comprise 12 revisions 
and two new items, covering methods 
of testing silicone insulating varnishes 


(Continued on page 414) 
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aq proven as 


‘performer 
always in 


control 


the A. W. 
HAYDON CO. 


delayed reset time 


delay relays 


an™ 


\ Sa 
\ eo 


& 
uk 
go or” vi 


SPECIFICATIONS 


Operoting temperature ronge 65°F te 160°F 


1 

2. Vibrotion: 5-55 CPS with 10g moximum occelerction 
3. Shock: 30g (1) 1ms duration) 
4 


Hermetically sealed units meet military requirements 
for fungus, humidity, and soll spray 








Protect power tubes in expensive 
transmitting, receiving or 


: Write for Bulletin AWH TD402 describing 6400 Series 
control equipment 


DC, 11400 Series AC, 24300 Series 400 Cycle 


PREFERRED WHERE PERFORMANCE !S PARAMOUNT 


The ale 
A. W-IFIAYDON 
Q =) 
221 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electro-Mechanical Timing Devices 


DURA SEALS provide perfect sealing on rotating 
shafts on processing equipment for the widest 
range of fluids, pressures, temperatures and speeds. 


1010) °320)-F Vale), | 


+ Seen Sacer. ©, | 


DURAMETALLIC 


2 SS. & oe Aeke, 








Hydraulic control system of the Lodge & Shipley Powérturn 90 


Copymatic Lathe protected by a Purolator Micronic®™ filter 


Designed for highly accurate control 
... fully protected by Purolator Filtration 


On a very successful automatic duplicating 
lathe, this hydraulic control system makes pos- 
sible both quick, simple operation and a high 
degree of sensitivity and accuracy. Reliable and 
uninterrupted operation of a system like this is 
dependent upon freedom from contaminants. 
That’s why the Lodge and Shipley Company, its 
fil- 
ters an integral part of their hydraulic system. 


manufacturer, made Purolator Micronic 


PURQOLATOR 


PRODUCTS, INC. 
“FIRST IN THE FIELD OF FILTERING” 
Rahway, New Jersey and Toronto, Ontario, Canada 


Purolator engineers recommended a standard 
filter from their stock of over 2000 models. It 
more than met the system’s special requirements. 

The controlled porosity of Purolator’s 
Micronic element evenly filters out contami 
nant particles as small as .000039 inch. And 
because it’s made of plastic-impregnated cellu- 
lose, the Micronic element is not affected by 


high temperatures, water, or oil. 


Filtering information for product designers is avail- 
able in our 32 page “Filtration Manual for Product 
Designers”. Just enclose 25¢ to cover postage and 
handling. Address Dept. P5-1129 
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AVAILABLE IN FIVE TYPES 
FOR ALL KINDS OF SERVICE 


DODGE-TIMKEN 


America’s Quality 
Pillow Block 


DO oDGE-TIMKEN Bearings are adjusted, 
lubricated and sealed at the factory. Lab- 
rynth seals effectively retain the lubricant 
and prevent the entrance of dust and dirt 
The inbuilt precision of Dodge-Timken 
Bearings is protected both on and off the 
shaft. They are delivered fully assembled, 
ready to mount. 

Where service conditions are toughest 
Dodge-Timken Bearings prove their qual- 
ity decisively. For superior performance, 
dependability and long life they have won 





their reputation throughout industry as 
America’s quality pillow blocks 


To meet varying service requirements 
Dodge-Timken Pillow Blocks are available 
in five types—the type E.. Double Inter- 
lock (illustrated) ..Type C..Special Duty 

..and All-Steel. Available in a range of 
shaft sizes from 1-3/16” to 10”. 

Call your Transmissioneer; or write for 
Bulletin A638 giving load ratings, dimen- 
sions and other data on Dodge-Timken 
Roller Bearings. 


DODGE MANUFACTURING CORPORATION 


@ COMPLETELY ASSEMBLED 1200 Union Street, Mishawaka, Indiana 


@ FACTORY ADJUSTED 
@ PRE-LUBRICATED 


Call the Transmissioneer, your local Dodge Distributor 
Factory-trained by Dodge, he can give you valuable 
assistance on new, cost-saving methods. Look for his 


name under ‘Power Transmission Machinery” in your . 
classified telephone directory, or write us. of Mishawaka, Ind. 
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New Books continued 


W IL DO NI and a recommended practice for clean- 


ing plastic specimens for insulation 


FLUID METERING PUMPS resistance testing. The compilation 


’ — includes 83 methods of test and speci- 
Positive Displacement Rotor Type. For Industrial Applications, 


fications. 
Aircraft Anti-Icing and Aircraft Fuel. Two appendices give proposed rec- 


ommendations for writing statements 
on the usefulness of tests of electrical 
insulating materials, and proposed 
methods of test for dielectric constant 
and . dissipation factor of aviation 
fuels. 

Specifications and test methods for 
the following materials are included: 
insulating shellac and varnish; plates, 
sheets, tubes, rods and molded mate- 
rials; mineral oils for electrical insula- 
tion; ceramic products; solid filling 
and treating compounds; insulating 
fabrics and papers; mica products. 

The compilation also includes a 
number of electrical tests and condi- 
tioning requirements for electrical 
testing, which are generally applicable 
to insulating materials. 





IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, Computers: Their 
filling the cavities formed by the three lobes of the rotor. This Operation and Applications 


fluid is sealed within these small cavities until it is forced through a 
Epmunp C. BeErke.ey, President, 


Berkeley Enterprises, Inc., and Law- 
RENCE WAINWRIGHT, Consultant. 


the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 


combined internally for passage through a single port. 6 x 9 in., 366 pp. Published by Rein- 


hold Publishing Corp., 430 Park Ave., 
New York 22, N. Y. $8. 


Newest developments in both the 
techniques and equipment of auto 
matic computing are described, illus 
trated and compared in this book. 
Emphasis is on practical, down-to 
earth information on how these ma 
chines work and what they can do 
All the basic elements of digital, ana- 
log and miniature computers are fully 
explained, as are such important con- 
siderations as computer reliability, 
advantages, limitations and mainte- 
nance. 

A large chapter is devoted to pres 
ent and potential applications of com- 
puting machines in scientific laborato- 

. ries, government, military installations 
Compact « Light Weight and many business markets. Other 
Send for Weldon Manual and Catalog with detailed valuable features include: convenient 
specifications and installation drawings, covering the checklist of computer characteristics, 
full range of Weldon pumps in various capacities. listing of books, periodicals, papers and 
Specify your requirements. organizations offering further informa- 
tion on all aspects of automatic com- 

puting machinery; names and addresses 

' of organizations from whom automatic 

cuehenemm £01010), 000 Gum 10) 00 mete @aa{ae-¥ lems @) 5112 computing equipment may be bought 


(Continued on page 417) 
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The difference in these 
processes could be 


worth millions 


to your company 


A Conventional rough forging B Precision forged contour rolled piece 


Lets a 
as ae 


~ 


Steel: weight 120 Ibs Steel: weight 35 Ibs. (70.83% saving) 
Titanium: weight 70 Ibs Titanium: weight 20 Ibs. (71.43% saving) 


af 


AA machining time: 16 hrs. (approx.) BB machining time: 8 brs. (approx.) 
50% Saving 


The difference is 





PROM the example above it is evident that material 


Engineered Designs fo 
costs alone, using conventional methods, can exceed 


the total finished cost of parts produced by the exclusive tanatee genteue elites Ge on usion welding) can 
S - S cess ) aring a co . 

A. O. Smith E.D.O.S. proce By comparing a conven huiid o lishter. stronger product faster and at lower enat 
tional rough forging with a precision-forged, contour than any other existing method! For further informa- 


tion about E.D.O.S., contact A Smith Corporation, 
Milwaukee 1, Wis« 


rolled ring (A and B illustrated above), material cost of 
the finished ring is cut by more than 70% — machining 
time cut by 50°! These great savings — due to conser 
vation of costly metal by predetermined distribution — 
are possible with steel, titanium and other heat-resistant 
alloys. The whole E.D.O.S. process (involving precision 


WRITE TODAY FOR FREE ILLUSTRATED 
BOOKLET — Bulletin 1-17A — Complete 
with technical details. Also orrange for 
showing of new 16-mm. sound color 


movie about this remarkable process MILWAUKEE 1, WISCONSIN 


‘ 
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.. Remote Controls 
you can... 


$75.00 


List Price* for a 4” 
4-way incl. Solenoid 





.++ PULL 





*3-way, shut-off and 


smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


ee ee ee a Oe ee ee eee ee = Be ee ee = 


at o cost 


Arens low cost 
standard controls 
give you the benefit 
of quantity 
production We also 
engineer ‘‘specials.** 


Write for Catalog 


40 page illustroted 
Arens Push-Pull Re- 
mote Controls Cota- 


ARESS CONTROLS, INC. log. Write for it. 


Oll VAL VES é 250 PS A) a Greenieat Street - Evanston, Illinois 


WHERE WHY | HOW HEYCO NYLON STRAIN RELIEF BUSHINGS 





Thread Holding position , Lapped sealing surfaces seal CUT PRODUCTION COSTS AND IMPROVE 


rolling “8 ' tight indefinitely as a re- 
poe (leakproof) sult of wear eumnpemusion PRODUCT QUALITY 


Oil gets contami- : 
Pressure : Sealing surfaces in constant, 
nated by scale in 


testing in intimate contact, dirt can't 
castings (mot criti- , : 
automotive : lock valving members - 


cal to dirt) reduced : 
production saves coil burn-out 
maintenance 


(Leakproof) ... as 
Hydraulic versus spool valves Positive shut off of internal 
work feed ' which cause over- port to port leakage and of 
apparatus demand on course, no external leakage 
hydraulic system 








Machine tool Maintaining safe Seving suzxiliery equipment 
chucking holding pressure such as pilot operated 
& clamping (leakproof ) check valves 


No spools or poppets ob- 
structing full, round flow 
passages 


Automatic Quick action (high 
door openers flow capacity ) 





, Shear-Seal valves have full 
Better performance ; flow, are leakproof, not 
sensitive to dirt 





Solenoid 

controlled 

hydraulic 

system on 

machine you ' Valves don’t stick, saving 

build , Reduce service coil burn-out; stay leak- 
problems proof indefinitely, seals are 

wear compensating 


Lower manufac- Low priced, less auxiliary SLIP OVER WIRE 
turing costs equipment and labor cost 2—SNAP INTO HOLE 


With Heycos it’s no longer necessary to tie wire 
knots or use insulating grommets. Product life 
is increased and product appearance is greatly 
enhanced. 


BARKSDALE VALVES Kenitwoth 3 New derey 


0) Send wire sizes for free 
5125 Alcoa Avenve, los Angeles 58, California 


samples and specifications 
Ask for bulletin 5S-H 
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New Box ks 


continued 


or rented; large glossary of terms and 
expressions used in the automatic 
computing and allied fields. 

Engineers, physicists and techn 
cians will find this book packed with 
details on how these machines ar 
constructed, and may gain many idea 
for future development and applica 
tions. It is also of interest to busi 
ness and industrial executives in de 
termining where computers can fit in 
with their operations and how the 
can be obtained 


Plane Trigonometry 


E. Ricuarp Hertneman, Professor 
Texas Technological College. 6 x 
in., 167 pp. Published by McGraw 
Hill Book Co., 330 W. 42 St., New 
York 36, N. Y. $3.75. 

[his book should prove especially 
beneficial to readers who have a weal 
mathematical background Tr 
nometric functions and identities ar 
defined and clarified before going on 


to the discussion of logarithms, the 
solution of triangles, inverse trigo 
nometric functions and complex n 
bers 

Miscellaneous points include 
plied problems; problems that ar 
encountered in calculus; the concept 
of infinity; memory schemes; and thx 


uses of sine and cosine curves 


A Study of 

Piezoelectric Elements for 
The Measurement of 
Transient Forces 


PB 111702, Yusur A. Yorer, Henry 
T. Nacamatsu, California Institute of 
Technology. 8 x 104 in., 27 pp. Avail 
able from Office of Technical Serv- 
ices, U. S. Dept. of Commerce, Wash 
ington 25, D. C. $1. 


The suitability of various piezoel 
tric crystals for the measurement of 
transient forces is surveyed in this pub 
lication. This is done by comparing 
the “figure of merit,” which is pr 
portional to the static charge produced 
by a unit stress, for crystals which a1 
otherwise satisfactory with respect to 
effect of temperature, humidity, brit 
tleness, and natural frequency. Equa 
tions determining the output and the 
“response time” of a pickup are pre 
sented. The advantages of stacking 


(Continued on page 420) 
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precision 
instruments 


There’s 

“big meter” 

precision in 

this Series 100 

— SEALED 


SUBMINIATURE METER 





Now you can specify this tiny, light weight 
instrument and still get +3°% accuracy over 
full scale. Special “O” ring and locknut pro 
vide watertight, single hole mounting. Com- 
plete technical literature sent on request. 


9 Meters 
in Only 


334” Square! 


DeJUR Sealed and Ruggedized Instruments: 
1”, 1%", 24” and 3%". Send us your require- 
ments and we will submit our quotations. 


ELECTRONIC SALES DIVISION +» DeJUR-AMSCO CORPORATION 
45-01 Northern Bivd., Long Island City 1, New York 


‘Vou re Q1LWAUS SHUYe 





light, strong, corrosion-resistant 


and low in cost —expanded aluminum 
makes fine cable baskets 


Add up the advantages of Penmetal ex- 
panded aluminum and you can see why 
Husky Products, Inc. uses it for their line 
of cable baskets. 


The extreme lightness of expanded alu- 
minum . . . 80% lighter per square foot than 
the original sheet . . . makes the baskets easy 
and economical to handle and erect. Yet with 
plenty of strength to take the weight of the 
cables—thanks to the diamond truss pattern. 

Corrosion-resistance makes for durability; 
sustained clean appearance. Low cost means 
large areas can be covered economically. 
Finally, expanded aluminum is easily cut or 
shaped or welded. 

Cable baskets are another example of the 
profitability of Penmetal expanded alumi- 
num. Take advantage of it in your designs 
and in your selling. Further details? Ask for 
folder 507-EM. 


PENN METAL COMPANY, INC. 


General Sales Office 40 Central St., Boston 9, Mass. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, Philadelphia, 
Pittsburgh, Chicago, Detroit, St. Lovis, Dallas, Little Rock, The Baskets in the photos carry electric cables 
Seattle, San Francisco, Los Angeles, Parkersburg in power plants, industrial installations, etc. 
They were made from Penmetal %” flattened 
expanded aluminum—by Husky Products. 
inc., Cincinnati, Ohio 
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a message for Pesco’s western friends: 


new faces, new facilities 


will mean better, faster service on Pesco products 


To provide improved customer service in the nine western states, 
Pesco has established — | 
SALES OFFICES IN 
LOS ANGELES AND SEATTLE 


PESCO PACIFIC SERVICE CENTER 

5521 Cleon Ave., North Hollywood, Calif. 
These direct factory representatives are now avail- This plant is a completely equipped facility for the 
able to provide technical assistance on your acces- 
sory problems. They are backed up by the engineer- 


testing and overhaul of all Pesco products—aircraft 
and industrial. It is operating under Air Force 
ing skills and technological resources of the entire cognizance and with Navy and Civil Aeronautics 


Pesco organization. Administration approval. 


Technician runs dynamometer test on fuel pumps in ex- 
plosion-proof test cell. 


Western Regional Manager Service Center Manager 
Los Angeles — STanley 7-3148 


@ R.H. Collier @ F.C. Morris 


Sales Engineer Senior Sales Engineer 
Seattle — MAin 8442 Los Angeles — STanley 7-3148 


Pesco fuel and hydraulic pumps being overhauled in 


@ R. B. Harlan, Jr. @ Harold S. Doelcher 7 


modern repair department, 


For information or service on Pesco ‘ff ’ PESCO PRODUCTS DIVISION 
products, our western customers are . 7 . 


invited to make use of these new facilities. eres) BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD . Stororoe, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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announces 
an unusually precise 


SERVOMOTOR- 
TACHOMETER 
GENERATOR 


Te ee ae ee 
HIGHER 1 
AMBIENTS | 


GREATER 
RUGGEDNESS ° 


ATU URES: 3. 0 mv in pasture 


a 
d 10.0 mv ak 
Ler sage (RMS) os 1308 my total 


FEA 


600 sm 
ambient temp: rt os @ cations “a 
Linearity au. Ord. MK = a for eM 
Servo ee ith precision gear 
Equippe 
output SP a ece assembly: 


Rugged ° 
ompiete oo 


n 
salted intormatlo 


write tor © 


EASTERN AIR DEVICES. 10 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


SBI CENTRAL AVENUE @ DOVER, NEW HAMPSHIRE 


Ne w“ Books continued 


the crystals in pa 
gure of merit are shown 

The application of piezoelectri 
lements to measure normal forces 
shear forces, and volume expansion 
forces is also discussed. Advantages of 
ecently developed ceran lements 


+ 


ver natural crystals f measur 

ment of normal forces and volume ex- 
pansion are indicated. Natural cry 

tals must be used to measure shea 
forces. Tables showing the properties 
of various crystals for measuring not 
mal forces and shear f 


sented 


Analysis and Design of 
R-C. Phase-Shift 
Oscillator Networks 


PB 102595, NRL Report 3676, Naval 
Research Laboratory. 104 x 84 in., 115 
pp. Available from U.S. Dept. of 
Commerce, Office of Technical Sen 
ices, Washington 25, D. C. $3 


Much industrial electronic equip 
ment uses vacuum-tube oscillators for 
generation of sonic, supersonic, 
r-f energy. One important basic typ. 
is the phase-shift oscillator, a resistance- 
capacitance tuned oscillator normally 
employing three or more L-sections in 
cascade. The oe of oscillation 
may be uniquely determined and ex- 

ressed as a function of the network 

meters 

In recent years various papers have 
been published concerning resistance 
capacitance phase-shift oscillators 
most of which discussed rather specific 
or novel circuits. Among the first 
papers only the basic circuit was dis- 
cussed; its simplicity as a stable low 
frequency sine-wave oscillator using 
only one tube was indicated. Other 
points brought out were compact 
ness, lightness, and low expense of 
building such oscillators, since they 
contained no transformers and only 
a few resistors and capacitors A 
time passed, the requirements for 
uscillators of this type increased and 
innovations of the basic 1 
investigated 

Frequency deviation, frequency 
stability, and harmonic content in 
r-c phase-shift oscillators are investi 
gated by means of g 
derived for the three- and four-section 
network types. Network tapering 


yeneral equations 


(Continued on page 423) 
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25% Larger capacity valve 


gives faster action to backhoe 


The main valve on all Henry 
Hydraulic Backhoes is the new 
Commercial “Performance Rated”’ 
TB05 series. 

Chosen because it has a greatly 
reduced back pressure this valve is 
teamed up with a pump having 


Three point suspension positions new tandem 
valve. Operator easily controls directional flow 
of fluid power to operate backhoe attachment. 


Product Engineering 
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greater discharge than was in form- 
er use. Much faster action of the 
backhoe results and this is most 
important to a contractor who 
must keep working on schedule. 

Because of the parallel circuit 
built into these valves, simultan 
eous operation ot two or more 
cylinders makes digging and load 
discharge one smooth continuous 
operation 

Consisting of an inlet section, 
five working sections and the out 
let section, this tandem valve con 
trols the operation of the cylinders 
which actuate the boom, swing, lift, 
crowd and bucket. The built-in 
combination safety relief-pressure 
control gives safety protection to 
the entire hydraulic circuit and 
prevents overloading the structural 
members of the equipment. The de 
sign of these new valves makes it a 
simple matter to incorporate spe- 
cial feature valves to give plus 
values to the equipment. 

“Henry” mounts directly below 
this valve a swing cushion valve 
which smooths out the action of the 
boom as it comes to the end of its 
swing. This takes the shakes out of 


the equipment and reduces its weal 
and tear, thus lengthening service 
life of the equipment 

Service problems and _ break 
downs are minimized because the 
feature of the tandem 
valve permits servicing in the field 
of any one section and does not 
require replacement of the entire 
valve 

Henry Manufacturing Company 
“We feel that Commercial 
valves have contributed to the de 


sectional 


says, 


pendability and performance which 
has accounted for many sales of our 
equipment when demonstrated 
against competitive machines 

You, too, will find that these new 
Performance Rated” valves will 
improve your equipment’s salabil 
ity. Write to Dept. G-44, The 
Commercial Shearing and Stamp 
ing Company, Youngstown, Ohio, 
for the Performance Data which 
will show you what goes on inside 
these valves. 


LONMUUERLCITAL 


shearing and stamping 





A LOW COST SOLUTION 
TO ALL AUTOMATIC 
DESIGN PROBLEMS 


- 


@ Only One Air 
Connection 


@ Built-in Cartridge 
Valves 


@ Integral Speed 
Controls 


@ Solenoid or Air 
Limit Control 


Immediate Delivery! 


The cylinder-valve combination that is 
complete! A rugged, dependable cylin- 
der ... with sensitive, accurate, versatile 
valving built right in! Ideal for design- 
ing into auto-control setups! Close 
coupled or remote, positive, easy main- 
tenance. Cuts piping costs in half, 
single, simple pipe connection at valve 
end only. Check into Power-Pack today! 





Every Designer Should 
Have a Copy of This 


NEW BULLETIN 





Carter Controls, Rakow 


2884 Bernice Road, Lansing, Ilinois 
(Chicago Suburb 


GRanite 4-3305 (Lansing) * _ 1-7186 (Chicago) 
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NEW LERMER PLASTIC COUPL-VIALS COM- 
BINE SIZE FLEXIBILITY WITH PACKAGING 
BEAUTY AND UTILITY In Color Combinations 
. +. can be used to package one or two 

different or related products in one long container! 


LERMER'S new PLASTIC COUPL-VIALS are supplied in threaded cap 
and body sections joined by an aluminum coupling. Difficult-to- 
package products are packaged with ease, with beauty and utility. 
Sizes can be varied to your needs ... 1” x 4” to 1” x 8” vials are 
available from stock . . . plus many more sizes on special order 
By inserting a separator in the aluminum coupling, one or two 
different or related products can be packaged in the same vial. 
Write for complete details. 


LERMER PLASTICS, INC. 532 Sout” t's 


REPRESENTATIVES IN THESE CITIES: Rochester, Memphis, Miami, 
Cincinnati, Columbus, Cleveland, Chicago, Detroit, Minneapolis, 
San Francisce, Los Angeles, Toronto. 


PIONEERS AND SPECIALISTS IW PLASTIC CONTAINERS 


Best and fastest for Printed Circuits! 


AUTOMATIC 
EYELET 
ATTACHING 
MACHINERY 





Eliminates 
costly tool 
breakage 





The Edward Segal Adjustable 

Travel Spindle (Patent Pend- 

ing) permits you to set eyelets 

- as tiny as .032” L. D. without 

‘ fear of costly tool breakage. 

It is designed to keep the spindle from contact with the pilot 

at the time the eyelet is delivered to the set die...is built right 

into the Edward Segal Model NR eyelet attaching machines. 

What's your eyeleting problem? Printed circuits are just 

one successful application for Segal equipment which is used 

in hundreds of plants in all fields. 

Submit your specs for analysis today, and write us for our 

interesting booklet loaded with eyelet setting data, + 30 


EDWARD SEGAL + 72 SPRING STREET, NEW YORK 12, NY. 


Eyeleting machinery, special hoppers & feeding devices 
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New Books continued 


factor and individual section resistance MOUNDILAWHD 

variation effects are shown by curve 

— WELDING NOTS 
A zero phase-shift network that 


offers flexible circuit design is de 
scribed. The accompanying design eee Make Tough Jobs Easy! 
curves developed by analysis of the 
general equations are useful in the 
design of phase-shift oscillators for 
optimum values of frequency devia 
tion, linearity, frequency stability, 
harmonic content, and amplitude 
modulation, as determined by their 
application. The design of an oscillator 
to meet specific characteristics is illus- 
trated. 


Evaluation of High Strength 
Weldable Titanium-Base Alloys 


PB 121069, C. R. Liture, Armour 
Research Foundation for WADC, 8 
x 104 in., 62 pp. paper-bound. Avail 
able from U.S. Dept. of Commerce, 
Office of Technical Services, Wash 
ington 25, D. C., $1.75 


Six Ti-Al-V alloys were investigated 
for suitability as high strength weld 
able sheet at high temperatures. All 
sheet material were capable of heat 
treatment to a strength-weight level 
competitive with stainless steel. The 
alloys were weldable and good form 
ability was indicated. Favorable prop 
erties were retained after preparation 
with commercial quality sponge mete 
rial and heat treatment at commer- If _ ; yi 1 fat 
cial standards. The best composition you've got a proc uct involving metal fabricating, 
lew in the mnae of TU4A1-4V to Ti astening or assembling, chances are you can use Mid- 
6AL-4V. : land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 

to the part or parts concerned, they don’t have to be 

Scaling of Titanium and held while bolts are turned into them. Thus one man 
Titanium Alloys can often do the work of two. 


PB 121219, 8 x 104 in., 110 pp, paper And they’re indispensable when it comes to those 


bound. H. J. Srecet, R. C. Duncan tucked away, hard-to-get-at places. Welded in advance 
Jx., R. E. Swirt, Dept. of Mining and to those inside spots where it is difficult—or impossible— 
Metallurgical Engrg., University of for hands or tools to reach, Midland Welding Nuts hold 
Kentucky. Available from Office of fast while bolts are turned into them. 

Technical Services, U.S. Dept. of 
Commerce, Washington 25, D. C. 


$2.75. 


If you’re a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 

Preliminary study of the scaling 
characteristics in air of 36 experimen- 
tally produced Ti and Ti-base alloy 
samples at temperatures of 1200, 1400, The MIDLAND STEEL PRODUCTS COMPANY 
1600 and 1800 F for 4 to 300 hr 6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Scales formed on all alloys at 1600 Export Department: 38 Pearl St., New York, N. Y. 


Write or phone for complete information! 


Manufacturers of 
Automobile and Truck Frames ° Air and Vacuum Power Brakes 
(Continued on page 426) Air and Electro-Pneumatic Door Controls 


F were studied by x-ray diffraction 
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During rotation at a given angle, pin or slipper- 
type joints speed up, slow down twice during one 
revolution, as shown by the solid line in the graph. 





Rzeppa Joints always transmit torque smoothly, 
even at unbalanced angles. Note constant veloc- 
ity of 100% for Rzeppa Joint (dotted line). 


Are You Getting The Design Advantages Of Constant Velocity? 


The simple illustration above shows how Rzeppa 
Constant Velocity Joints transmit torques smoothly 
—and profitably—on many of today’s most ad- 
vanced designs. 
Machinery and equipment of all types can take 
advantage of Rzeppa’s unique design. It makes 
possible these money-saving features: 
INCREASED SPEEDS 
REDUCED, DOWN-TIME 
LOWER MAINTENANCE 
@ GREATER ANGLES 
Why not investigate? Write today for 
descriptive literature. 


+24 


CONSTANT 
| VELOCITY 
UNIVERSAL 
| SHEPPA” | JOINTS 


THE GEAR GRINDING MACHINE COMPANY 


3939 Christopher, Detroit 11, Michigan 


Manufacturers of: Fully Automatic Gear Grinding Machires @ Detroit 
Screwmatic 750 single spindle screw machine. 
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FIRM, STEADY PRESSURE 


assures accuracy 
lens cutting 


MARQUETTE METAL PRODUCTS DIVISION 


CURTISS-WRIGHT (©) 


ANT 


HYDRAULIC 


ROTARY Oil 


Produ 


Exploded view of 
PrecisionSpring Bi-directional 
No-back Clutch 

in American Optical 

M-542 Lens Cutter 


r J wi ” ~ 

utch handle lowers the Cla 
, , 

ft the tens pad. The lens ret 


cuts it to exact shap 


_ , 
A turn ] the ci 
, , 

fens firmly aga 
j J 

by tempiate, 


wheel, CHIdea 


This Mar 


vides 


quette PrecisionSpring Clutch pro- 


constant and with 


back-lash 


trouble-free performance 


unitorm pressure, 
minimum It assures dependable, 
—and saves the oper- 


ator s time. 


The input shaft can be rotated in either direc- 


tion, and drives the output shaft in the same 
direction at the same speed. But when torque 
is applied to the output shaft (either clockwise 
the clutch will lock 


securely anu the output shaft will not rotate. 


or counter-clockwise ) 


Ple 


operation 


CORPORATION © CLEVELAND 10, OHIO 


MARQUETTE METAL 
1143 Galewood Drive 


ase send ink 


OUTPUT 


mp avn 


Marquette Spring Clutches have given depend- 
able service for many years in a wide range of 
Aircraft X-ray 
require very little space. aintain their 
And 


much less than other types of clutches. 


applications—from to They 
They m 
eficiency almost indefinitely they cost 


Send the coupon for 
drawings of 
OVER-RUNNING or FREE-WHEELING CLUTCHES 
BI-DIRECTIONAL NO-BACK BRAKES + REVERSING 
CLUTCHES + SINGLE REVOLUTION CLUTCHES, 


comple te dex viptions «¢ 
i / 


PRODUCTS DIVISION 
Cleveland 10, Ohio 


rmati« 
the 


mon the tunctions pplicati 


ot basic types of Precisi 


COMPANY 


Other Marquette Products 
FRICTION BEARING TEXTILE SPINDLES 
GOVERNORS « AIRCRAFT WINDSHIELD 
PUMPS + PRECISION PARTS AND 


WIPERS 
ASSEMBLIES 


NAME 


ADDRESS 


ons, 


SHAFT 


ECLUTCH 
HANDLE 


CLAMP 
ARM 


LENS 


CUTTER 
WHEEL 


ana 


1g Clutches. 








Alloy Strip in 
Precision Sizes meets 
New Design Needs... 


From 0.0005 in. to 0.040 in. 
thick and 0.090 to 6 in. wide, 
these alloys are available as 
special-tolerance strip: 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available. 
Cthers rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 
also cadmium plated. 


Write for Bulletin 7 
TODAY. 


a) 


PRECISION PRODUCTS, INC 


501 Crescent Avenue + Reading, Pa 


SALES OFFICES 


New York Philadelphia 
H.G.WILLIAMS J A . ROSES 
Ramsey, N. J { r Da , Pa. 


Boston > St. Lowis 
F.G. STROKE 1 A. CROWE 
Cleveland 
L. D. ALSPACH 
Chicago 
R. A. BURKETT 
Los Angeles 
KRUSEN WIRE 


Houston 
RANDOLPH 
SALES CO 


& STEEL CO. 


WAREHOUSES 


New York : 
= RYLLIUM COPPER SUPPLY CO. 
ttle Falls, New Jers 
rsh 
PREC TSION STEEL WAREHOUSE INC, 
Los Angeles 


KRUSEN WIRE & STEEL CO. 
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li-bas¢ 


Ti is evaluated 


Scaling propensity of alloys 
relative to unalloyed 
according to weight gain with time 
An investigation of gaseous penetra- 
tion in the commercial materials 
RC-70, RC-130A and RC-130B made 


at 1600 and 1800 F is included. 


The Steel Skeleton, Vol. II: 
Plastic Behaviour and Design 


J. F. Baxer, Head, Dept. of Engineer 
ing; M. R. Horne, Assistant Director 
of Research; J. Heyman, 
University of Cambridge, 
England. 74 x 104 in., 
lished by Cambridge 
32 E. 57 St., New 


$12 
Vol. I 


elastic 


Lecturer, 
Cambridge, 
405 pp Pub- 
> University Press, 


York 22, N. Y. 


of The Steel Skeleton covered 
behavior and design of steel 
structures, describing the experimental 
investigations of the Steel Structures 
Research Committee. Vol. II, Plas 
tic Behaviour and Design, describes 
the investigations of 
in the plastic range 
parts of a structure 
pass out of the elastic into the plas 
tic range, 


de ign 


structure 


Because some 
experimental investigations 
discovered that orthodox methods of 
structural design did not fully exploit 
the qualities of steel as a building 
material. Vol. I concluded that the 
elastic behavior of building structures 
omplicated to form the basis 


r¢ ally 


was too 
of a 
method 
led to a 
method. 


comprehensive design 


These investigations have 
much 


and 


simplified de 
the direct 


ll 


and most 


economical design of portal frames is 

now possible 
Vol. II devotes 

to instability of 


up to collapse ot 


ittention 
Behavior 


continuous 


particular 
structures. 
stan 
and a design 
method for multi-story welded frames 
outlined. Recent buildings designed 
plastically ire 


chions is described 


also des« ribed 


Engineering as a Career 


Ratpu J. Smirn, San Jose State Col 
lege, 6 x 94 in., 365 pp. Published by 

McGraw-Hill Book Co., 330 W. 42 
t., New York 36, N. Y. $4.75. 


lo fill the ever widening gap be 
tween industry's requirements for en 
ind the number of engine 


(Continued on page 429) 
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VARIABLE SPEED 


PULLEYS 


ae MOUNTING 


1350 ECONOMY 
PULLEY 4 TO “4 HP 


COMPOUND 
ORIVE PULLEY 
Y%TO % HP. 


Economical— 
low in initial cost . . . easily in- 
stalled on old or new equipment. 


Minimum Maintenance— 
simple construction assures trou- 
ble-free operation . . . lifetime 
lubricated with oil-impregnated 
bronze bushings. 


Constant Belt Alignment— 
inner and outer pulley sheaves 
open equally to provide smooth, 
infinitely variable speed ratios 
to 8 to 1. 


No Slippage— 
Sure grip of belt sides delivers 
full traction under all load con- 
ditions...result is greater horse- 
power carry capacity. 
Get the new 
12-page Lovejoy | 
catalog! le —" 
Write today. a: 
" 
BOT, PD. 1oves0v Frente courcine co | 


4873 W. Leke St., Chicege 44, Ill. 


Novembe 





Above (right) —In this continuous installation, 
strip steel is treated with Bonderite, then with 
Bonderlube lubricant. Below, treated strip is 
re-coiled as it comes out of the machine, 
Bonderite-Bonderlube treated. 


Successive steps in forming a small case from 
Bonderite and Bonderlube treated strip. 


Photos courtesy Thompson Wire Compony 


For better performance 
in the forming dies... 


Get steel strip, mill-treated with 


BONDERITE 


and 


BONDERLUBE 


Here’s a service that can mean real savings in your cold 
forming operations. Buy mill-treated steel, in coils, 
treated with Bonderite and Bonderlube and ready for 
the dies, 


This specially treated strip, with its Bonderite-Bonder- 
lube coating, is used for many products and components 
made by cold forming. The combination of Bonderite and 
Bonderlube provide such effective lubrication that severe 
deformations are possible without marring surface finish. 
Tools and dies last longer, production may be greatly 
increased, production costs are reduced. 


Investigate mill-treated steel strip with Bonderite and 
Bonderlube. Ask your strip supplier about this new 
development. 


*Bonderite, Bonderiube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Of 


PAR KE: 


BONDERITE 
Corrosion resistant aids in cold forming 
paint base of metals 
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BONDERITE and BONDERLUBE PARCO COMPOUND 


rust resistant 


Sine 
RUST PROOF COMPANY 1914 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN leader in 


the field 
PARCO LUBRITE TROPICAL 
weeor resistant for friction heavy Guty maintenance 
surfaces paints since 1883 





We design rolls to solve 
continuous Processing 


problems + 


covered 

Our Shaf-Tite® Rolls in- — 
corporate many patented fea- ee 
tures guaranteeing maximum 
strength of roll assembly. Our Wood rolls 
present design file includes for wet 
over 30,000 drawings of more _— 
than 50 types of rolls. 

We are the only manufac- 
turer who makes every type of 
roll... rubber, wood, metal, 
plastic . . . carriers, squeeze, 
cooling, heating, wormed sur- 
face, stationary shaft, fluted, Teflon 
tapered, immersion, applica- — 
tor. You name it... we make it! lis 
3 inch diameter and 3 feet long usual minimum. 


Stainless 
steel 
rolls 


Tube rolls, 


any metal 


Send for: Chromium 
1. 48-page Catalog of plated 

industrial Rolls steam and 
2. 64-page Rubber Rolls Handbook cooling 
3. Series of Technical Roll Reports rolls 


RODNEY HUNT MACHINE CO. 


industrial Roll Division 


10 MAPLE ST., ORANGE, MASS., U.S.A. 


Linear VEE-DAM rings 


Here's the revolutionary, split-V-Ring design that 


makes other hydraulic packing otsolete! Linear 
VEE-DAM Rings assure absolutely leakproof per- 


formance—even without precise fitting. 


% Sturdy rubber dams (A) hermetically seal off 
center groove sections when rings are stacked 
together ... eliminate labyrinth flow. External 
abutments (B) provide stabilizing support and 
prevent lateral leakage. Even when gaps occur 
at ring joints, fluid can't leak past VEE-DAM Rings. 


% Save on installation and maintenance . . . reduce 
down time, with Linear VEE-DAM Rings—a real 
achievement in hydraulic packing design! They're 
available in a variety of compounds to meet . 
extremes of pressure and temperature. Get the For Free Alumicoat —_—e Use Caumnen einer! 
facts now. wunanenenensenmaeeae coe wm ee woeee 


Arthur. Tickle Engineering Works, Inc. 
21-I Delevan Street 
PERFECTLY ENGINEERED PACKINGS” Brooklyn 31, N. Y 


RANMARAANANAANAANN AAA Please send ALUMICOAT Brochure to: 
Address _ ae 


LINEAR, Inc., STATE ROAD & een ST., PHILADELPHIA 35, PA City. ——ae 


—— oe 
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New Books continued 


graduates, educators ha Sugg 


program to inform high school 


dents about engineering as a 


ested 


t study and as a iree! Here 
nrst attempt at a temati 
tation intended to explain the 
of engineering, describe the 
professional engine 
the requirements f 
p! yression 
Intended a 
tion course for fre 
iuthor first desc: 
profession, its hi 
In the second se 
better 
beginning 
overage and 
s of problem solution 
ion a preview of basi 
gineering sciences (mechanics, 
modynamics, electrodynamics, i 
neering economy) is included to give 
the reader a practical, if elementary 
oncept of the fundamental laws with 
ich he will be working 


Engineering Formulas 
and Tables 


+ in., loose leaf or paper cove 
) pp. Published by Lefax, Sheridan 
Ninth & Sansom St., Philadel 


design ta, nd _ tables Con 


lensed, indexed ar mathematicalh 


iccurate, division eets with | 


ibs furnish . o the 
information ce 

mathemat 

gages, Screws me hani 
ind magnetism, hydrauli 


reinforced concrete 


Mathematics for Electronics 
with Applications 


HENRY M. NoDELMAN, Polytec 
Institute of Brooklyn, Frepericx 
Smitu, National Broadcasting ( 
4 x 6} in. 39] pp. Published by 
McGraw-Hill Book _ Inc., 330 W 
42 St., New York 3¢ : 


ctroni 


(Continued on page 432) 
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The answer to your current project 
...OF your next one... may be easier 
with one of these 


Special-Application Instruments 





If you think Stromberg-Carlson makes telephones only for office 
or home conversation, you should know how many instruments 
we offer for specialized jobs. 

Shown above are just a handful, developed for somebody’s 
special project. 

Suspended-type ’phones, great space-savers; used either in 
dial or manual service. 

Remote-control instruments, such as we make to work with 
dictating machines. “Press-to-talk,” “Press-to-receive” and 
“Press-to-control” handsets, very popular in two-way radio 
applications. “1574’’ telephones, with a special 
key for transferring calls (or other functions) 
from one line to another 


NEW CATALOGUE, with complete description of all 
special-project instruments, sent you on request. Or 
for a specific problem, just write 


> 


STROMBERC-CARLSON COMPANY 


a OivistOwn . »>ENERAL OYNANMICSES cORPORATION 


Telecommunication industrial Saies + 119 Carison Rd. + Rochester 3, N.Y. 





re 


HEAVY-DUTY BALL BEARINGS—Highest quality bearings of more 
than ample capacity to carry heavy loads provide long trouble- 
free service. 


BEARINGS STAY CLEAN— Both ends of these motors are equipped 
with running shaft seals to keep dirt, dust and water from the 
bearings. There's no grease loss because bearing housings have 
effective seals to prevent escape of grease. 


i 
! 
i 
i 
j 
i 
5 
{ 
! 
i 
i 
I 
i 
! 
I 
i 
i 
L. 


Wagner ELECTRIC MOTORS...the choice of leaders in industry | 


a 


BEARINGS CAN BE RE-LUBRICATED—These Wagner motors can 
be re-lubricated when necessary to prolong bearing life. New 
grease can be added—old grease removed through openings 
provided in top and bottom of bearing housing. 


EASY TO CONNECT—Large diagonally-split conduit box which 
can be mounted in any of four convenient positions, provides ample 
room for making connections. Leads are readily identified by 
numbers stamped on the terminal bushing. 


Wagner totally-enclosed motors mean 


New NEMA Frames 
Standard and 
Explosion-Proof 


Wagner totally-enclosed fan-cooled motors are particularly 
suitable for use on all types of machine tools. 


They are fully protected against damage from steel filings, 
chips, dust, dirt, fumes and moisture. They require no 
maintenance other than periodic lubrication. 


If appearance is a factor, you'll find that the pleasing 
proportions of these motors give them that functional beauty 
obtained only when the design is fundamentally right. 


Ribs on the corrosion-resistant cast iron frames add mechani- 
cal strength and increase the surface area for more efficient 
cooling. Full information and principal dimensions are given 
in Bulletin MU-203 which is yours for the asking. 


Your nearby Wagner engineer can help you select the 
right motor for your applications. Call the nearest of our 
32 branch offices, or write us. 


Wadner Electric @rporation 


6406 Piymovth Ave., St. Lovis 14, Me., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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UNIVERSITY OF CALIFORNIA RADIATION LABORATORY ° Berkeley. . Livermore 


~ 


At UCRI 


M 


frontiers? 


Could you help advance these new 


New techniques...new equipment...new knowledge—all are 

in constant growth at Livermore and Berkeley, California as some 
of America’s most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory's unique cociiietenn tenet: stall Ges iieaieeiied 
scientist-engineer task force teams. release of thermonuclear energy 


nuclear physics, high current linear 


There are many such teams. And what you can do as a member, In addition, you will be encouraged 


ania a = to explore fundamental problems of 
is limited only by yourself—your ability and your interest. a as ] rs - or eins 
—_ —__ vO ) i woosing and to p Sf U0 


For UCRL is directed and staffed by some of America’s findings in the open literature 


most outstanding scientists and engineers. This group offers And for your family—there’s pleas 
t living to be had in Northern Cal 
M4 rn I iil 


pioneering knowledge in nuclear research— today’s most expansive ' 
gZ-tree ivermore 


facilities in that field...and wide-open opportunities to do near excellent shopping centers 
what has never been done before. schools and the many cultural attra 
tions of the San Francisco Bay Area 


F YOU afe & MECHANICAL OF ELEC- fields of theoretical and experimental You can help develop 
TRONICS ENGINEER, YOU may be in physics as weapons design, nuclear tomorrou at UCRL today 
volved in a project in any one of rockets, nuclear emulsions, scientific Send for complete information on the 
many interesting fields, as a basic photography (including work in the facilitic work, pers ie] plans ind 
member of the task force assigned each new field of shock hydrodynamics benefits and the good li g your family 
research problem. Your major contribu- reaction history, critical assembly can enjoy RI 
tion will be to design and test the nec- 
essary equipment, which calls for skill 
it improvising and the requisite imagi- 
nativeness to solve 1 broad scope of con MRECTOR OF PROFESSIONAL PERS 
sistently unfamiliar and novel problems NIVERSITY OF CALIFORNIA RADIATI 
If you are a CHEMIST Or CHEMICAL IVERMORE, CALIFORNIA 
ENGINEER, you will work on investiga- 
tions in radiochemistry, physical and 
inorganic chemistry and analytical 
chemistry. The chemical engineer is My fields of interest are 
particularly concerned with the prob 
lems of nuclear rocket propulsion Name 


weapons and reactors sdd 
aaress 


If you are a PHYSICIST OF MATHEMA- 
TICIAN you may be involved in such City 
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ROLAND TEINER 
@ost-Savers 


SKETCHFORM SETS 
A Roland 
T einer First 


* 


6 
Letter-paper sized pads fit briefcase. 
Sketching designs, ideas, revisions, makes 
three automatic copies. Copy to Teiner 
brings cost-saver radius and design sug- 
gestions with quotes. 


SPINFORMING 

A Roland 

T einer First 
Spinforming permits 
cost-saving model and 
short run 
Thimble size to sixteen 





fabrication. 


Exam 
ples: (1) Conical (2) 
Spherical (3) Cylindri 
cal. 


HYDROFORMING 
A Roland 
Teiner Facility 


Hydroforming 


foot diameters 





permits 
cost-saving special 
shapes, medium run 
fabrications. Up to 
twelve inch blanks. Ex 
amples: (1) 
deep drawings (2) Un 
spherical pressings (3) 
Combinations; part 
then hy 


Irregular 


spinformed 
droformed 








DEFENSE, ADVANCED AIRCRAFT, NU- 
CLEAR RESEARCH AND AUTOMATION 
EQUIPMENT CUSTOMERS ARE MAKING 
SUBSTANTIAL COST-SAVINGS BY USING 
SYMMETRICAL SHAPES AND TEINER 
FORMING METHODS 


drawings 


ns and « 


ty , 
ju 5 


Sketchform Set 


Tile 
) é 
+ - 


" ~ 
- T 
VETiy 


ROLAND TEINER COMPANY, Inc., Dept. 50 


134 Tremont St., Everett 49, Mass., Tel. EV 7-7800 
ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES 
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continued 


different fh 


tilable texts because of exte1 


The presentation 1s 
other ay 
sive correlation between mathematical 
theory, which has generally been 
treated from a classical point of view 
ind the practical application 

Recent 


electronics 


advances covered in tl 


held include transistors, the 
method of 


matrix network anal 


and dimensional analysis of electron: 


problems, including a discussion of 
the mks system of units. Up-to<at 
exercise problems based on actual 
rent industrial engineering practice 
included. All 


tions are 


mathematical app 


accompanied by exam 


ind supported with reference 


Criteria for Professional 
Employment of Engineers 


booklet, paper-bound 
Published by Nat 
Engin 
Washington 


Professional 


N. W 


chec K list 


ts specific 


rormat th 
categoric 

» career development 
included suggest the re 


of the emplover to his 1 


nal employees, ind the latte 
responsibilities to the emp! 
lopics included are 
loctrination, professional developme: 


of the ind 


recruitment, 


Salaric engin 


— 
dual 


ersonnel 


pDoHcies 


Modified 12 Per Cent Chromium 
Steels for Intermediate 
Temperature Applications 
PB 121226, 8 x 104 in., 23 pp, pa 
bound. P. SHanrntan and J. R. Lani 
High Temperature Alloys Branch 
\Vletallurgy Div., Naval Research La 
Washington 25, D. C. Available fr 

i Technical Services, U. S 


) 


Otnhce of 
Dept. of Commerce, Washington 25 
 £: Ge ys 

Development by the Navy of a 
ful 12-per cent chromium steel modi 
columbium de 


fication without 


scribed in a report of recent research 
released for industry use. The r 
search was part of continuing invest! 
iusteniti 
high-stre 


gations into replacement of 
ls bv ferritic grades for 


(Continued on page 435) 


'BRAIN-SHRINKING" 


FOR ELECTRONIC 
SYSTEMS 
made possible by 
Eligin's new 
NEOMITE 
RELAY 


H 





Contacts; Arrange 

1 Form “C'' (SPDT 
Rating: 28 v DC, at 25 
ma. Resistive Load 
Contact Resistance. 0 
ohms max nm. .05 

after 1 0K erations 
at Specified Loa 

Coil Operating 
Specifications. Pu 

7 MA or less. Drop 

30 to 60% of Pu 

Coil Resistan 

Ohms , 
Operating \ ye: 18 t a 
30 v DC " 
Vibration Resistance 
10 G, up to 500 cps 
Shock. 50 G, without 
damage 

Temperature Range 


a Oo +-85°C 


ACTUAL SIZE 
.09 ounces just 0.392 
x 0.195" x 0.530" high 


Ay AILABLE COIL RESISTANCES 
50, 200, 500, 1000, 2000 Ohms 


ELECTRONICS 
DIVISION 


ELGIN NATIONAL WATCH CO 
Elgin, Minois 


Sales representatives in p 
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help 
make 


power 
steering’ 


The low coefficient of friction and longer service life of Garlock Teflon 
seals has been used to great advantage by a large producer 
of power steering equipment. The switch to Teflon substantially 
reduced both manual turning effort and wear in the power steering mechanism. 


These seals were designed by Garlock engineers to do a particular 
job better. They are typical of “the Garlock 2,000” . . . two thousand 
different styles ol packings, gaske ts, and seals to meet every conceivable 
need ... the only complete line available. That’s why your 
Garlock representative can give you unbiased recommendations. Call him 
at the start of your next project, his experience will save you time and money 


Write today for new Garlock Teflon Catalog AD-155. 
Dul 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada 


Packings, Gaskets, Oil Seals, Mechanical Seals 
Rubber Expansion Joints 
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MARSH QUALITY 
MARINE in 


Temperature- 
actuated 


REGULATING 
VALVE 


Smooth, modulating 

control 

— for brine lines in 
cooling systems 





— for condensers where / TYPE 


pressure line is not 


desired WT tS s/ 


A temperature actuated MA R SH 
regulating valve you can 

depend on—the Marsh e © 
Electrimatic Type WT 'afYeratiilhite 
for pressures up to 150 

psi, water or brine, and 

up to 15 lbs. for steam 

(250° maximum temperature). It opens as temperature 
rises, closes as temperature falls, to give an ideal, smooth, 
modulated control. Can be mounted in any position; serv- 
iced without breaking connections. Seat beads are monel 
to eliminate wire drawing. Sturdy, two-ply bellows assures 
extra service life. Temperature ranges of 20 F.-60°F.; 60- 
100, 100-140, 140-180, 160-220. All standard sizes from 
¥%%" through 4”. All styles of temperature bulbs. 


Ask for latest data 
MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corp. Dpt. 39, Skokie, | 
Marsh instrument & Vaive Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 


This marine duty 

motor was de- 

veloped by Peerless to meet the 
standards and specifications of ABS, 
Maritime Administration and 
AIEE #45. It is available in drip- 
proof, splash-proof, totally enclosed, 
spray-tight and water-tight construc- 
tion from % to 30 HP. Peerless 
motors are aboard countless Ameri- 
can and Canadian vessels. Peerless 


psoas A ter, con Og BROWNING FHP SHEAVES 


working with marine motor prob- 
lems. Consult our engineers about the most extensive line on the market! 


your problems. A letter, wire or Only Browning offers you all three kinds of sheaves: Die 
phone call will bring immediate re- Cast for light duty, low initial cost. Pressed Steel for 


sponse. We will work with you to sturdy, rugged service at medium price. And Cast Iron 


produce the one marine duty motor for heavy duty, highest quality, greatest value; with fixed 
bore or Browning’s famous interchangeable split taper 
bushing. Choose the sheave most efficient and 
economical for your every job from Browning's 


design that meets your needs best. 


complete range of stock sizes. 
ELECTRIC MOTOR DIVISION Ask your Browning distributor 


THE Peerless. Ebectuic COMPANY or write us for Catalog V1 47. 


FANS « BLOWERS «. ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 


1509 W. MARKET ST. » WARREN, OHIO | V7 / MANUFACTURING COMPANY 
IES ree anne: i ile aad 


| 
| 
| 
| 
2 
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New Books ..+.- continued 
elevated-temperature applications. Mo 
dified 12 per cent chromium steels 
have received considerable attention, 
particularly for use in steam and gas 
turbines. 

The report describes creep-rupture 
properties of the 12 per cent grade 
modified by additions of molybdenum, 
vanadium, columbium, titanium and 
carbon. Tests were conducted at 
1100 and 1200F for materials as-cast, 
cast and homogenized, forged and 
normalized, and forged, normalized 
and tempered. Room _ temperature 
properties also were determined. 

Among other results reported, a mo- 
dification containing 1 per cent molyb- 
denum and 0.7 per cent vanadium 
showed creep-rupture properties which 
compared favorably with the best of 
the columbium-free alloys developed 
so far. 


Theory of Plastic Plates 


PB111943, by W. Pracer, Brown 
University for ONR, 8 x 104 in., 24 
pp, paper-bound. Available from U.S. 
Dept. of Commerce, Office of Tech- 
nical Services, Washington 25, D C., 
$0.75. 

The work reviewed in this publica 
tion is a first step toward a consistent 
theory of perfectly plastic plates, a 
subject somewhat neglected in recent 
treatises on plasticity. Problems con- 
cerning circular plastic plates under 
rotationally symmetric conditions of 
loading and support are discussed and 
experimental correlation is presented. 
The report serves as an introduction 
to a number of recent detailed papers 
ind reports on the subject, some of 
which are not readily accessible. 


Applied Thermodynamics 


Rick A. Denninc and NatHan M 
Kane, 9 x 113 in., 89 pp. Published 
by Pelex Publishers, Inc., 149 Broad- 
way, New York 6, N. Y., $4.00. 


This book is not a formal textbook 
on thermodynamics but is written pm- 
marily for use by engineers reviewing 
for their New York State professional 
engineering examination. It is a sum- 
mary of working parts on the subject 
ncludes (1 


n flow, (2 


of thermodynami 


ombustion and com 


(Continued on page 439) 
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How to Get the Best Performance 
at Low Cost 
with Temperature Sensitive Devices 





SENSING BULB CAPILLARY TUBING 








FLEXON OFFERS 
THE COMPLETE 
BELLOWS SERVICE 


Cost-engineered FLEXON Bellows 
Assemblies are the answer to your 
need for high quality performance in 
Flexonics Corporation manu temperature controls 


FLEXON Bellows Assemblies used 
in this type of application consist of a 


factures a complete range of 
bellows and bellows assem 
blies in brass, bronze or 
stainless steel for vacuum 
bellows, 


equipment, thermostatic de capillary tube and sensing 


vices, pressure controls, pack bulb, completely filled with a suitable 
less valves, pneumatic instru . . . 
sate. teidieiaiie deadealioms liquid. Expansion and contraction of 
rotating shaft sea 


other service 


and many the liquid with temperature changes is 
converted to bellows motion. This pro 
vides small increments of motion for a 
given temperature range making it 
possible to accurately regulate temper- 
ature by modulating the heat source. 

For effective, economical solutions to 
your temperature controls problems, use 
the experience and know-how of Flexon 
ics engineers. The best time to take ad- 
vantage of this help is while your product 


The Flexon Bellows Design is in the design stage. Just send an out 


Guide gives valuable epplice line of your requirements. 
tion and design information 


Write for your copy, today 


- 
FIEYON' Flexonics i eae 
| | A | | T ' FLEXON BELLOWS 


DIVISION 


1351 S$. THIRD AVENUE, MAYWOOD, ILLINOIS 





FORMERLY CHICAGO METAL HOSE CORPORATION 
Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 
in Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontarie 





Tips on specifying timer accurac 


Facts you should be aware of when selecting 


a timer to meet your accuracy requirements 


The application for a timer gener- 
ally determines the kind and degree 
of accuracy needed. 

If frequent changes are made in 
the timed interval, setting accuracy 
is most important. If a machine op- 
eration or process occurs again and 
again at the same timer setting, re- 
peat accuracy is the critical factor. 
If a timer is factory set for, and 
operates continuously at, one specific 
interval, inherent timer accuracy is 
most important. 

Each of these three major types of 
timer accuracy — inherent, setting, 
and repeat —calls for different design 
and manufacturing techniques: 


INHERENT ACCURACY 


A major factor limiting inherent 
accuracy is the drive motor. This 
must (1) be quick starting, (2) be free 
from coasting, and (3) operate only 
at synchronous speed. Permanent- 
magnet synchronous motors meet 
these requirements better than or- 
dinary clock-type hysteresis motors. 

Clutching on a high-speed shaft, 
close to the drive motor, also in- 
creases inherent timer accuracy. 


High-speed clutching— though more 
complex and costly than low-speed— 
should be used on timers in which 
high accuracy is paramount. 


SETTING ACCURACY 


Length of dial scale, scale divisions, 
style of pointers, parallax and dis- 
tortion due to cover glass, and skill 
of operators are obvious influences 
on setting occuracy. 

Setting may be of either the fric- 
tion or vernier (or worm) type. The 
latter provides good setting accura- 
cies, but lacks the speed and conven- 
ience of the friction method. Human 
errors can often be completely elimi- 
nated by use of a factory-set timer. 


REPEAT ACCURACY 


Shock of operation of a fast reset 
mechanism — or ghock from other 
causes—can change the timer setting, 
resulting in inaccurate repeat cycles. 
This is most likely when the reset 
and setting mechanisms are com- 
bined for reasons of cost. However, 
by careful design, speed of reset and 
resistance to shock can be optimized 
to give the best repeat accuracy. 


PERMANENT-MAGNET rotor of Cramer mo- 
tor (shown here schematically) reaches 
synchronous speed within two cycles 
(0.033 sec. at 60 cps) after field is excited, 
does not coast after power is removed 
Most powerful and accurate timing mo- 
tor available for its size and price 





TECHNICAL HELP AVAILABLE 


Cramer field engineers have the 
answers to most accuracy and other 
timing problems at their fingertips. 
They can tell you about Cramer 
timers with accuracies ranging from 
2% to 1/100th of 1% overall. And 
they’ll be glad to discuss your special 
requirements with you. Get in touch 
with your local Cramer representa- 
tive today or write us direct. The 
Cramer Controls Corporation, Box 
7, Centerbrook, Connecticut. 


FOUR WAYS TO SOLVE YOUR TIMING PROBLEMS 


NEW TYPE 241 AUTOMATIC RESET 
INTERVAL TIMER, with full-scale 
repeat accuracy of 1/4 of 
1%. Convenient pushbutton 
start, automatic and imme- 
diate reset for electrically 
operated equipment. Fully 
described in Bulletin PB-241. 


NEW TYPE 412 TIME DELAY RELAY. 
Positive 
clutch. Repeat accuracy of + 
1/4 of 1%. Introduces timed 
delay interval between opera- 
tion of control circuit and 
load circuit. Ranges: 6 sec. 
to 24 hrs. Bulletin PB-311. 


action ratchet 


TALK IT OVER WITH CRAMER 


CRAMER CONTROLS 


CORPORATION 


TYPE 690 TIME TOTALIZER has + 
0.01% accuracy. Totalizes in 
1/100th increments to 60 sec 
or60 min. High-speed electro- 
mechanical clutching. An 
electrical stop clock for re- 
search or production. A-c or 
d-c models. Bulletin PB-610 


Product Engineering 


HIGH -TORQUE CRAMER MOTOR, 
truly synchronous; instant 
start, stop. 300 speeds, various 
output shafts available. 
Torque: 30 in.-oz. at 1 rpm 
Permanently lubricated, 
mounts in any position, UL 
approved. Bulletin PB-110A 
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Neater, Better, Faster Assemblies with 


PHILLIPS «:° SCREWS 


Till 


Mi 


“PHILLIPS HEAD SCREWS are used in part to attach the instrument panel, 
inspection panels, compartment panels, wing tips, electrical panel and 
landing gear fastenings,’’ says Mr. Counsil, a purchasing agent for the “PHILLIPS HEAD SCREWS help us maintain highest 
Piper Aircraft Corporation of Lock Haven, Pa. “In fact, it would be quality and quantity,” states Mr. W. E. Zielonka, 
difficult to find any place in the plane where Phillips Head screws are plant manager of the Fedders-Quigan Corporation, 


not being applied.” 


“IDEAL FOR OUR OPERATION,” is the verdict on 
Phillips screws at the Indianapolis plant of the 
Bryant Division of Carrer Corporation, world’s 
largest producers of automatic heating units. 
“Phillips screws are terrific time savers, cause 
less waste and damage and give much tighter 
fit,” reports Mr. Al Barnett, foreman of the 
Bryant general assembly department. 


Buffalo, N. Y., makers of famous Fedders room air 
conditioners and other products. Mr. Zielonka con- 
tinues: “Our assembly line employees are the best 
salesmen for Phillips screws. They’re paid by piece 
work, and fast, non-slip driving of screws means a 
lot.” 





THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
= M marks the spot 
~ . 
eS the mark of extra quality 





| 
L 








Pledged to highest standards... 


The Phillips Screw manufacturers listed here cooperate to turr out a 
uniformly high standard of quality. As sponsors of the Phillips 
Cross-Recessed-Head Standards Committee they adhere to the es- 
tablished dimensional standards, gauges, and gauging methods which 
will best serve industry. 


bs y/ Members of Screw Research Association 


American Screw Company « Atlantic Screw Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw Co. 

Elco Tool and Screw Corporation « Great Lakes Screw Corp. « The H. M. Harper Company « The Lamson & Sessions Company « National 

Lock Company « The National Screw & Manufacturing Company « Parker-Kalon Division, General American Transportation Corporation 

Pheoll Manufacturing Co. + Scovill Manufacturing Company + Shakeproof Division Illinois Tool Works « The Southington Hdwe. Mfg. 
Company « Sterling Bolt Company + Universal Screw Company «+ Wales-Beech Corporation 





How About 


alleable? 


% 


Now...a better crankshaft, 


at lower cost! 


Another vital automotive 


component ‘“‘goes Malleable”’ 


Added to the already broad use of 
Standard and Pearlitic Malleable 
castings in automotive assemblies 
are crankshafts such as these a 
small one cylinder 3-pounder and 
the 80 Ib., 8-counterweight shaft 
for a V-8 engine. 

Pearlitic Malleable was chosen 
for these, for its excellent rigidity, 
uniform structure, design adapta- 
bility, and dimeasional uniformity 
— an aid in accurate balancing. 

Production costs are reduced be- 
cause there’s less excess stock to 
be removed, certain machining 
operations are eliminated and mal- 
leable is easier to machine — with 
resulting greater tool and grinding 
wheel life. 

If you’re not a malleable user, 
write to this Society for name of 
nearest foundry that can help you 
save weight, increase dependability 
and reduce cost of many parts 


2 


owt ll eta he Cine. a 


Cleveland 14, Ohio 


MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor dvusign to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


ELECTRO DEVICES 


Div. of 


4 Godwin Ave., Paterson, N. J 
ARmory 4-8989 





inc. 
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New Books continued 


NOW = 
NATIONWIDE 


Handbook of Tubes 


and Semiconductors at 3 4 0) OF SF 


I hdl ty i 
ice. Chara 4 for 
ections of about 200( S 
tubes and semiconductors are included 
book. Tube information in 


amazing 


ides data on receiving, transmitting 
1 iniety of special-purpose tubes new 
cathode-ray, klystron, magne 
rR, ATR, hydrogen thyra Ozalid 
yn, voltage regulator, and voltag: 
ference DES 
"Sa easier tienlensienies Microfilm Duplicates 
+50 crvstal diodes 
des, and transi I t I it Now—Ozalid microfilm duplicating centers across the 
| “open for business bringing all the benefits of Ozalid 


ing duplicating process right to your area 


e With Ozalid d iplicates, you get a neg 


Dynamic Response in Three from your negative. They're “whiee-on 
Dimensions of Linear Elastic to read in the ing screen. They’ re 
Structures i ; ri and clear in photo enlargemet 


129004 Rasen } B e With Ozalid duplicates you get images t 
12 3 n 

learer. sharper than conventional film du 
-EORGE |. O'Hara, 8 x Ne ; ' =o 


Ava “so e With Ozalid 


paper bound " 


of Technical Serv: 
rce, Wash 


FOR A FREE SAMPLE OF (©zalid M 
Microfilm Dept. 0-11, Johnson ¢ 


OZALID' 


microfilm duplicates 


I } A Division of General Aniline & Film Corporation 
(Continued on page 441) In Canada—WHughes Owens Co., Ltd., Montreal 
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REPUBLIC 


INDUSTRIAL «+ CHEMICAL + AIRCRAFT 


CHECK 


Quality Check Valves 
of several types——ball, 
poppet, Hy-pressure, 
Free-flow—all metals, 
various portings, and 
pressures up to 5000 psi 
Pipe and tube sizes up to 2” 


RELIEF 


In-line and guided piston 
type Relief Valves. Metal or rubber seal 
”" to \%” pipe or tube connections. Var 
ious metals. Many settings to 2750 psi 
Also Pilot-operated type, with 
quick unloading and silent opera 
# 4 tion, 4” to 2” to 5000 psi. Remote 
control pilot available 
fi PLUG 
Precision-made Plug Valves for 
wide general use in brass, alu 
minum alloy, or stainless steel 
4” to 1” +32° to 160°F, 
With Teflon plug, -65° to 
250°F, without lubrication. 


Aluminum alloy or stainless 
steel. 


GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 
offset, for up to 5000 psi service, '\” to 
2”, with mounting holes, and panel 
mounting brackets. Also high pressure 
Needle Valves for 10,000 psi. working 
pressure—proofed at 25,000 psi. One 
piece, stainless steel, 4" to '9” 


LO-TORQ SELECTOR 


Directional flow control for serv 
ice up to 6000 psi. Balanc 
ing principle uses line pres- 
sure to make turning easy 
with short handle. 2, 3, 4- 
way, with various drillings 
Side, bottom, and sub-plate 
porting. Panel mounting 
5” to 2” 


Ask for new catalog, No. 654A, 
showing entire line. 


Distributors in principal cities coast to coast 


CHECK RELIEF PLUG GLOBE NEEDLE 
RM REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD « CLEVELAND 11, OHIO 





1S THE WORD FOR 


FARING 


The NICE line of ball bear- 
ings includes over 750 
sizes and types of standard 
bearings and more than 
2500 “specials”. If a new 
“special” is the answer to 
the problem, NICE engi- 
neers can design a bearing 
that will be exactly right for 
the particular application. 


Write for Cat. No. 150 


NICE BALL BEARING CO. 


NICETOWN + PHILADELPHIA + PENNSYLVANIA 


WORK-HOLDING 
jpeedal”™ 


TOGGLE CLAMPS 
39 Types & Sizes 


Note These Features—Reomed 
Holes—Hordened Serrated Bushings — 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS 
I6 STYLES... 159 SIZES 


COMPONENTS 


Over 1000 different Types & Sizes 
ovailcble from stock. 


Write NEW TEMPLATE fer CATALOG 


WEST POINT MFG. CO. 


26935 W. 7 Mile Road . Detroit 19, Michigan 
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New Books na continued 


other in their motions in all direc- 
tions. Differential equations describ 
ing the response of the structure are 


seen to be similar to that of a simple | the a stest 


oscillator subjected to similar foun- 

dation motions. Duhamel’s integral k 
is applied to determine the response way f mc e 
to arbitrary motions in all directions 

of the multiple foundations ends meet 

The case of steady-state vibrations | 

caused by continuous harmonic mo 

tions in arbitrary directions for all 

the foundations as well as one foun 

dation is investigated, and the equa 

tions of response derived. The gen 

eral equation for stress at any point is 

shown, and an example of its use i 


followed through 


Engineering Geometry and 
Graphics 
Hoiure W. Suure and Paut E. Ma 
CHOVINA: Ohio State Universit) 
64 x 94 in., 347 pp. Published by Me 
Graw-Hill Book Co., 330 W. 42 St 
New York 36, N. Y. $5.25 

The student who uses this text must 
have a familiarity with standard draft 


ing procedure and instruments and 7 

know the basic principles of plane and 

solid geometry, algebra and logarithms er 
He will learn the problem-solving 


capabilities of graphical techniques 


here called analytic graphics or en HOOKS and LACERS 
gineering geometry. 

After a description of orthographi 
projection of objects, points and lines, 
the authors define and show their in and processing, power transmission, 


in materials handling, food harvesting 


terrelationships with planes and curved wherever flat ends must be joined. 
surfaces. Additional chapters Clipper belt lacing equipment for belts, 


ee ' , — , 
map projections = aprons, tapes and ribbons! 
scale nomographs, and graphi n 

® produces secure, flexible joints in minutes 
does not injure belting 
gives smooth, flexible joint that rides freely 
. j over conveyor rollers 
Standards on Copper and ‘ 
Copper Alloys 


is flexible both ways of the belt 
654 pp, 6 x 9 in., paper-bound. Pub WRITE FOR FREE SAMPLE 


lished by American Society for Testing Send a sample of your belting, apron or 


Materials. 1916 Race St., Philadelphia ee pee es 6 eee ee 
rs . ec tc problem. They'll determine the best met! 
3, Pa., $ ? od of fastening and then lace your s 

All of the ASTM standards pertain FREE. 
ing to copper and copper illovs. which Ask your Industrial Distributor for Clipper Products 


were de\cloped by Committee B-5 on 

Copper and Copper Alloys, Cast and x. BELT LA 

Wrought. (and related standard de CER 
COMPANY 


veloped by Committce B-1 on Wires 
for Electrical Conductors and B-2 on 


(Continued on page 469) 986 Front Ave., N. W., Grand Rapids 2, Michigan 


Product Engineering — November, 1956 





A design engineer 


Do you make special 
papers to protect 
stainless steel? 


learns the profit story 


about 
special-purpose 


papers 


Yes. Mosinee manufactures a special interleaving paper to pro- 
tect stainless steel’s mirror-like finish as it is wound into coils. 


What special properties 
does MOSINEE steel 
interleaving paper 


SS 

‘| 

ai a 
= 


It is free of corrosive and abrasive materials 
This specialized paper is carefully formed and 


a 


surfaced to avoid marking or scratching. 


S Does 
MOSINEE 
make other 
special- 
purpose 


Yes. Mosinee prepares hundreds of special pa- & 


pers...and every roll meets exact specifications. 





it 


How can this paper 
uniformity help me? 


An accurately controlled paper is a better insur- 
ance against damaging your product than one 
not specially engineered for this particular purpose 


Call the man from Mosinee for profitable 
ways special-purpose papers can help you! 
Current special-paper applications such as 
these may suggest ways paper can help you. 
For qualified counsel and profitable assist- 
ance in your packaging, processing, laminat- 
ing, fabricating, insulation or protection with 
paper... you are invited to take advantage 
of Mosinee’s specialized paper experience. 
Call or write Mosinee today. 


‘ 4 


——- 
WOsSINae 


DEPT. PE © MOSINEE, WISCONSIN 
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UNIVAC and your stars... 


What are you shooting for in the vast universe of opportunity? Remington 
Rand UNIVAC has a majority of the top men in computer development 


men who brought into being the basic knowledge in this field who set the 
standards others follow and who consistently lead in design trends today. 
These men will share their know-how wisely with you. 


U NIVAC offers permanent positions in 


Electro- Mechanical Engineering « Design « Product Design 


MECHANICAL ENGINEERS: Graduates BS and MS levels. For Remember Limits for advancement are set 
development of automation instruments computer input and at Remington Rand UNIV A‘ rhe finest educational pr 
output mechanisms memory devices. Includes paper and mag 


grams are financed, salaries are commensurate with abilitis 


netic tape handling equipment, punched card equipment, printers employee benefits are complete in all details 
magnetic storage drums, and machine design in mechanical and 
electro-mechanical fields . : 
Send Complete Resumé to 
DESIGNERS: With or without formal degrees if qualified. Here 


are the foremost opportunities to achieve full stature in small . e 
mechanisms work. Includes diversifications of both mechanical and Fland UHniac. 
electro-mechanical equipment. DIVISION OF SPERRY RAND CORPORATION 

Dept. NO-34 


oe WILSON AVENUE @ SOUTH NORWALK, CONNECTICUT 





ADVANTAGES OF 
FLEXIBLE SHAFTING 


For Power Drive and Remote Control 


by C. Hotchkiss, Jr. 
Application Engineer, 
Stow Manufacturing Company 


Flexible shafting has the following 
advantages over other type drives: 


1—it is often the simplest method 
of transmitting power between 
two points which are not col- 
linear or which have relative 


motion 


eliminates exposed revolving 


parts 


does not require accurate align- 
ment 


easy to install and maintain 


Not Collinear—Where it is neces- 
sary to connect two shafts which 
are not collinear, a simple arrange- 
ment of a single belt or two uni- 
versal joints will often do the job 
adequately. But, in many cases 
where the path of transmission is 
more complicated and would re- 
quire a more expensive arrange- 
ment of mechanical components, 
flexible shafting provides a simple, 
low cost, efficient drive which is 
easy to install because it does not 
require accurate alignment. See ex- 
ample, figure 1, in which a 14 inch 
Stow flexible shaft is used to drive 
the auger on a G.L.F. bulk feed 
truck. 

Flexible shafting also allows the 
designer greater freedom in locat- 
ing either the drive or the driven 
component on a piece of equipment. 





STOW MANUFACTURING COMPANY | 


Relative Motion—Where two shafts 
which have relative motion must 
be connected, flexible shafting is 
often the ideal means of transmis 
sion. In many cases it eliminates 
a much more complicated drive 
which would, necessarily, include 
telescopic joints; further, it elimi 
nates the danger of exposed moving 
parts. See figure 2, which shows a 
? inch Stow flexible shaft driv 
ing an Avery Rake built by the 
Minneapolis Moline Company. 


Other typical applications of this 
type are used on portable powe1 
tools when motors are too heavy to 
be mounted on the tool—such as 
portable grinders, sanders, paint 
scrapers, saws and tree tappers. 
And, since flexible shafting is not 
affected by vibration, it is an ideal 
drive for applications where a high 
degree of vibration is involved 
such as in vibration testing tables 
and concrete vibrators 

Stow flexible shafts are available 
for power drive applications in 
diameter sizes from 4 inch to 1} 
inches; for remote control applica 
tions in diameter sizes from 4 inch 
to 123 inches. The 1% inch power 
drive shaft will transmit up to 10 
HP while the 18 inch remote con- 
trol shaft will transmit up to 4000 
Ib. in. 

For complete engineering data on 
flexible shafting, including selection 
charts, write for engineering Bul- 
letin 525. 


426 STATE STREET, BINGHAMTON, NEW YORK 


444 


Specifications 





SEND FOR 
YOUR FREE 
COPY 
TODAY! 





Ask for booklet 
PI 


IT COMPANY. wwcises 
NEw YOSE ti, mw. Y. 


| CABLE 
CLIPS 


of all Hylou 


* 
of Ethyl 
Cellulose 


for maximum 





economy 


SCREWS 
and NUTS 


Acid resistant 
- 
Need no insulation 
* 
Can't rust 
* 


Can't corrode 


WECKESSER COMPANY 


5705 Northwest Highway @ Chicago 30, III 
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Since 1926 tn the applicatren, 
design and manufacture—p 
separators, hydraulic 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kroiss!’s patented, auto- 


matic, force-free lubrication 


and flushing system mokes 
high- 


ideal for 


these direct - drive, 
capacity 
the 


bottle-filling machinery 


pumps 


special requirements of 


Air cooled design — or 
water - cooled models for 


heavier duty 


Closs 21-roller-action pumps 


ore recommended for han- 
and 
thot 
might jom with closer clear- 
The multi-blede de 
sign of the Class 25 pumps 
capacity effi- 
ciencies and is designed for 


dling corrosive gases 


extraneous motter 


ances 


gives higher 
applications requiring high- 
er degree of vacuum. Where 
desired 
service, the 
25-W) 
models are recommended. 


water - cooling is 
for continuous 


water-jacketed Class 


EXCLUSIVE CLASS 
26 AIR FILTER 
is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


Write today for 


Bulletins A-1289 
and A-1523 


m ARAISSL* 


289 Willams Ave., Hackensack, N. J. ° 
1956 
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New Books continued 
Non-Ferrous Metals and Alloys) ha 
been compiled in this book 

Standards cover copper, copper-al 
loy, and copper-covered-steel electrical 
conductors; illoy 
plate, sheet, strip, and rolled bar; cop 


| 
yer and copper-alloy rod, bar, shapes 
| PI | 


copper and copper! 


and die forgings; copper and 
illoy wire; copper 
pipe and tube; 

copper-alloy castings; 


copper 
and copper-alloy 
copper-alloy ingot; 
copper and cop 
per alloy filler metals; and methods of 
test for copper and « alloys 


OF the 
compilation, 50 of 


ypper 
included in th 
the specifications 
revised. A new 
threadless 


been added since the previous edition 


material 


specifica 


Wir¢ 


have been 


£ 


tion for opper has 


American Standard Inspection 
of Fine-Pitch Gears 


AGMA + ASA B6.11 

84 x 11 in. 41 pp. Published 
Society Mechanical 
39 St New York 


36.0 


(American 

gineers, 29 W. 

N. Y. $2.50 
This standard for 


which are defined 


hne-pitch 

is gears OF ZU d 
metral pitch and finer, has been mac 
flexible to meet the requirement 

the greatly diverse applications of 
fine-pitch gears and to safeguard th 
interests of quality control in mass pro 
duction. Fine-pitch gears lend them 


selves readily and economically to 


inspection methods in which measure 
ments are made under condition 
closely approaching those of their op 
eration. The gear is rotated in intimate 
contact with a master, both mounted, 


on a variable center distance fixture 


The displacements or variations in 
distance are 


charted by 


center measured or 


suitable means, giving a 
composite check as explained in this 
standard 

suit the 


particular application is provided by 


A choice of backlash to 
giving each class group several ranges 
of backlash. 
arbitrarily chosen l 

and Each 
tains several each 


I'wo class groups 


commercial 


were 


(2) 


precision group con 
based 


the maximum permissible error, the 


classes, on 
allowable backlash value being given 
by a letter suffix and being applicable 
to any of the classes 

This standard does not cover tol 
erances on center distances and accu 
racy required in mountings 


JUST PUBLISHED 


New Catalog 
Write today for 
your free copy 
and ring som 
ples... and 
start benefiting 
from Industrial’s 
assembly-line 
guarantee. 


Dept. PE-11, 57 Cardier Street 
Irvington 11, New Jersey 





DESIGN 
POWERFUL 
DELIVERY 


into your product! 


Your products requiring flat-type main- 
springs attain their maximum effectiveness 
when reserve power is always available 
and released evenly. Build-in a longer, 
smoother delivery of power with the 
famous Sandsteel Crosscurved mainsprings 

.of highest quality Swedish steel... proc- 
essed with a unique convex-concave con- 


|) a i h. struction that gives 
a 


more energy per wind, 





Section Pt, crosscurved 


spring in housing a constant energy dis- 
tribution. You add quality when you add 
Sandsteel Crosscurved mainsprings to 


your product! 


Use Sandsteel mainsprings for better en- 
gineering...greater efficiency...a superior 


product! 


Write for FREE LITERA- 
TURE (Springs for Your 
Product) and CASE FILE, 
Dept. 44. 


SANDVIK STEEL, INC. 
Sandsteel Spring Division 
Fair Lawn, N. J 


Need 
Motor Blower 


Here's trulyy compact design — pro- 
duction-engineered to give you top 
dependability at lowest possible 
prices. 

Now — available for immediate de- 
livery — From the small =1 Unit 

8 CFM at 1” static pressure, running 
at 20,000 RPM, to the =3 Unit 

150 CFM in tree air running at 6000 
RPM. 

Write today for the complete story 





RIPLEY COMPANY INC. 
MIDDLETOWN, 


DEALERS NAME 
ADDRESS 


PHONE WO 


Permanent Standardized 
Dealer Identification at 
little or no cost te the manufacturer 


The Meyercord Decz! Dealer Nameplate Plan 
has been adopted by many of the country’s leading 
manufacturers to add the missing link: identification 
of dealer “Sales and Service”. These decal nameplates 
carry the full name, local address and telephone 
number of the dealer . . . to direct users for sales, 
service, parts and possible replacement. Full 
manufacturer identification is included. Decals 
are made and distributed by Meyercord to your order 

. and the plan may be made partially or entirely 
self-liquidating. Let us show you how this plan 
may tighten up your dealer-customer relations 

. at remarkably little cost. Write for 
samples and facts . . . no obligation, of course. 


THE MEYERCORD co. aan 


5323 W. Lake St, 


Ulli Le geal ' Lecaleomania Manupact es Chicago 44, IMlinois 


Product Engineering — November 








Gear-Grip 


Flexible Coupling 


The most revolutionary design advancement 
for integral H.P. in a century! 


Positive power 
transmission of rated 
load. Gear teeth on end castings 


match special rubber tube section 

@ Load ranges—2'2 H.P. 

@ Shaft sizes—*4" to 17%" 

®@ Specified lengths to design 
requirements. 

@ Prevents end thrust. 

© “By Eye” shaft alignment 


to 25 H.P. 


®@ No lubrication required. 
@ Shaft Safety features 


Dyna-Line .. . 


The finest flexible coupling in single unit con- 
struction—specifically designed for fractional H.P 


: Lbnath 


2R IR ooR 


@ True Flexibility and Torsional Resili- 
ence for quiet, load-plus power 
transmission without extreme de- 
flection or twist. 

@ Lengths varied to design specifica- 
tions in each series. 

@ Load ranges—1/15 to 1'2 H.-P. 

@ Shaft sizes — 

3/16” to 3%". 

@ Lowest 0O.D. 

for highest : 

torque capac- G' ARDIAN 

ity. > 


Write for Catalogs and 
Technical Bulletins. 


PRODUCTS CORP. 


COUPLING DIVISION 


DEPT. P-116, 1215 E. SECOND ST 
MICHIGAN CITY, INDIANA 
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OUR READERS 
SAY . 





Letters should be addressed 
Editor, Product Engineering 
W. 42 St... New York 46, N 


Rod Into Bearing Balls 


lo the Editor: 
According to 
Engineering, S« 
entitled, “B 
Instead o 
recent rep 
World N 
Austria 
balls 
We ar 


i Copy 


] 
on th 


iS a\ rilabl 


lo the Editor 
We not 
section, in the S 
Engineering 
metal balls 
develope 
We we 
mformati 
roces 


vould 


lo the Editor 
I have cad 
entitled 
Instead 
Sept. | i 
I would a 
formation that 
the source of 
irticle st 


from the 


tates 
in the Sovi 


the Soviet Union 


ak ‘ ; 
itlhy appr ited 


Joun W. Metvit 


ne 


. 
considerabl sampling 
* the corr nadence received ind 


(Continued on page 451) 


Perforated Materials 
for Zyey Application 


Contact H & K for 
any perforated 
materials your 

product may 
require. 


No. 00 Straight Holes 
952 holes per sq. in 
020° diam. 3% open. 


We have tools 

for perforating 
thousands of 
different patterns. 


060” Staggered holes 
126 holes per sq. in 
3/32” centers. 36% open 


We will be glad 
to work with you 
on your perforat- 

ing problems. 





1/4” Staggered Holes 
5/16" centers 


25” diam. 58% open. 


See our catalog 
in Sweet's Product 
Design File. 











Lincane 47% open 


Perforating all 
metals, Masonite, 
lywood, paper, 
cloth and plastic. 


Two-tenths square, 
64% open. 


Round holes, 
square holes, 
slots, ornamental 
atterns, oblong 
Poles, oval holes. 


Pertex 40% open 


Fill-in and 
mail coupon 
to office and 


- warehouse 


nearest you. 
~~ Cane 41" 41% open. 


c----------- 





Te 
. . 
arrington & 
PERFORATING 
| Chicago Office and Warehouse New Y 


5617 Fillmore Street i 
Chicago 44, iil New Y 


Please send me— 

[[] GENERAL CATALOG NO. 62 

C STOCK UST of Perforated Stee! Sheets 

0) SAMPLES of Perforated Plastics and Paper 

[[) PRICE INFORMATION (NOTE: Send specifice 
tions of perforated materials wonted. If neces- 
sary send drawings or sketches.) 


NAME 


TITLE. 


COMPANY_ 


| EE Se 


ZONE. STATE 


+47 





Emseimeers cece 


Look 


tem years 


Will your income 
and location 
allow you to live 
in a home 
like this... 
spend your 
leisure time 
like this 2 


A Douglas engineer lives here 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 

minded engineer! 

...there’s the stimulating daily contacts with 

men who have designed and built some of the 

world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 

tion so a man can select the kind of work he 

likes best! 

...there’s security in the company’s $2 Billion _ 
backlog of military and commercial contracts! For further information about opportunities with 
...and there’s every prospect that in 10 years Douglas in Santa Monica, El Segundo and Long 
you'll be where you want to be professionally, Beach, California and Tulsa, Oklahoma, write 
and you'll be in both the income level and geo- today to: 

graphical location to enjoy life to its full. DOUGLAS AIRCRAFT COMPANY, INC. 


Cc. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


DOUGLAS 
First in Aviation 
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AMPCO — ONE-SOURCE SERVICE FROM RAW MATERIAL TO FINISHED PRODUCT 


Oe 
Hf, 


What's so 


different 


about Ampco Metal? 


It’s made to last — and does! 


Not by chance, either! Ampco’s pioneering 
experience in the development and production of 
special copper-base alloys has resulted in strict 
manufacturing precautions. These and the narrow 
metallurgical limits, the continual controls, the best 
in equipment and experienced personnel are all part 
of the Ampco secret. Yes, they're the big reasons 
why Ampco alloys enjoy world-wide acceptance — why 
so many manufacturers insist on the year-to-year 
uniformity and reliability that results from Ampco’s 
“know-how” and controlled alloy-making procedures 


And because Ampco is made to last and does — it 
performs its greatest service in those applications where 


severe load, wear, or corrosion problems must be solved 


Here's another thing that’s different about Ampco Metal 
It is produced by centrifugal-, sand-, or precision-casting, 
shell-molding, extrusion, and forging processes — on a 
production basis. It’s also available as sheet or plate. Your 
Ampco field engineer can make unbiased recommendations, 
because Ampco offers this complete one-source service. 
Call him in. Also write for Bulletin 33 


Send castings in any size up to 14,000 Ampco's one-source service includes 2,275-ton hydraulic press in Ampco's 
pounds — and centrifugal castings up production-run machining of copper modern laboratory -controlled mill 


to five tons—are produced in Ampco base alloys to the quality standards for extruding rods, ba 
foundries of the aircraft industry rounds, and shape 


AM PCO METAL, IN C. Dept. PE-11, Milwaukee 46, Wisconsin * West Coast Plant: Burbonk 


hollow 


California 


THE METAL WITHOUT AN EQUAL 
7 | 


~ 85) 


> 








SHELL - MOLDED CASTINGS s f SHEET AND PLATE 
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WESTINGHOUSE 


makes sure § ways... 


NI 


MOTOR PULLEY SLIDE 
‘\ 


PUMP BODY 4 
JZ FRICTION WHEEL 


~ 


: ~ 
~ 
\ 
/ \ 
| \ 
| \ LINT CATCHER 
I 


PUMP BODY 


% ¥ oi " " | DUREZ ani . = 


Probably no single group of plastics offers design engineers such 


CONDENSER HOUSING / 


4 
od 


PUMP BODY COVER 
WATER INLET VALVE 


wide latitude in meeting specific service conditions as the Durez 
phenolics. These eight components now helping to implement the 
slogan “You can be sure if it's Westinghouse”’ are a notable example 


The problem was to create long-wearing, non-corrosive, economical! 
parts of light weight for new Laundromats. All these objectives were 
~ achieved by replacing metal with parts molded of four diferent Durez 
materials Working as a team, Westinghouse engineers and the molder, 
GENERAL INDusTRIES Co., selected each of the four Durez phenolics for 
better performance at lower manufacturing cost on the job it must do 


lo save time in capitalizing on the versatility of Durez, talk over your 
design problems first with your molder. Or call on our Technical Field Service 
in putting its mechanical, electrical, and chemical properties to profitable use 


Phenolic Plastics that fit the job 


HOOKER 


CHEMICALS 
PLASTICS 


DUREZ PLASTICS DIVISION 
HOOKER ELECTROCHEMICAL COMPANY 
1011 Walck Road, North Tonawanda, N. Y. 


by Westrnehouse Flectri ¢ 


You Get Things Done With 
Boardmaster Visual Control 


Gives Graphic Picture of Yc 
Spotlighted by Color 
Facts at a glance Saves Time, Scves 


Operations 


Money, Prevents Errors 

Simple to operate Type or Write on 
Cards, Snap in Grooves 

Ideal for Production Traffic Inventory 
Scheduling, Sales, Etc 

Made of Metal. Compact and Attractive 


Over 100,000 in Use 


Complete price $4950 including cards 


FREE 24-PAGE BOOKLET NO. DE-20 
Without Obligation 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street * New York 36, N. Y 


JESSE 
JONES 
FILES 


make Product Engineering 
an attractive, permanent 
part of your library 


Iwo files hold copies from a full 
year’s subscription. Rich maroon 
Kivar cover looks and feels like 
leather. Gold lettering 





Only $2.50 each, 3 for $7.00, 6 for 
$13.00, Postpaid. Add $1.00 postage 
for orders outside U.S. Satisfaction 
or your money back! 
Send check or money order — or re 
quest that we bill you 


Jesse Jones Box Corp., Dept. P-E. 
P.0. Box 5120 
Philadelphia 41, Pa. 
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Our Readers Say continued 


cates. This method has been worked This Little Switch 
uut by the Central Construction Bu Goes to Market 


reau of the Metallurgical Machine 
Building Institute. Chief of the de - in air conglitioners, fans, 
: 2 : unit heaters, appliances, motor 
velopment is A. I. Zerikov, Corre and resistive circuits 
sponding Member, Academy of Sci 
USSR. The method, usable 


in lla 





been des nmped tf P 1SS1 
ind § sranovski, both This Little Switch Is Big 


hl a | e , 1 
:; Ratings range up to 25 A. at 120 or 240 V., and 4, % and 1 hp 


Science and at 120 V. and 2 hp at 240 V., A.C. U.L Approved Small DA 
ratings also available.) But base is only 14%" x 144" x 14" 


This Little Switch Saves Money 


Printed Wiring Costs less—permits simplification of your designs. Spindle extensible 
through base to permit ganging of mechanical and electrical controls 
lo the Editor: ... Spade terminals for quick wiring dummy terminals, if re 


i 1) quired, to eliminate need for blocks 
| vould hke te 


} nted ving . ° . 

i. vie me This Little Switch Is The NEW 

strial Service ippearing in | en: ” ° 

ian Diamond H"’ Series 390 Rotary 

reprints . single or double pole, two to twelve positions with stop as 

, uired. Single, two-hole or cial ounting arrangements. (o 

made available shortly and also prices — ung™ role or special mout wr ene =e - 
: pletely interchangeable with the widely used “Diamond H” Series 

nous quantitic }. A. Gentin 240 switches which are still available 


Mass huse tts Institute 
la aC Ise l stitute Write today for complete information to meet you ements 


os Tateagy THE HART MANUFACTURING COMPANY 


nee 206 BARTHOLOMEW AVE., HARTFORD, CONN. 
COp\ a 


WU Or more 


On the Human Side 
- “ ' REJECTS 
o the Editor: 
Ihe contem; plat d humanist VIRTUALLY 


irticles nentioned in your editorial ’ 
nay epinarone | \\ ELimMiINATED 


mover issue ounds 


igo, the f lowing 


some maga 
rians often write s though 


ry of mankind were made up 


wars, kings, architectural styles, a ko with Miller 


philosophical trends and the like 


ne is these factors are in molding Phosphor Bronze 


es of men, it is actually the 
nd machines men invent which A manufacturer of electrical controls was plagued by two problems in the 
production of this refrigeration control bellows component: Rejects were 
elite ak Meth tien al excessively high—as much as 45% —and chemical action of the refrigerant 
, created a corrosive film which impaired accuracy. The company’s own 
rn industrial democracy. For it 1 metallurgists specified a phosphor bronze alloy to meet these problems 
vith tools and machines that But only Miller had the special skills to ac tually produce this tailor-made 
metal. Now, phosphor bronze by Miller has reduc ed rejec ts to the absolute 
nics when te alias . manufacturing minimum—and effectively resists chemical action. Miller 
on 2 ” = specializes in tailor-made phosphor bronze alloys to solve your 
ition its form. toughest production prob lems. At Miller, Phos- 
in't recall the name of the mag phor Bronze is the main line not a side line. 


their daily lives into the routin« 
labor can be transformed int 


m ut it seemed fitting t 


ulong thes eset: go THE MILLER COMPANY * MERIDEN, CONN. 
*EORGI OW BOTHAM 


Hartford, Conn ROLLING MILL DIVISION 


ss a taille anh Ambit Cully [hasghon Dronge 


100 per cent. And we 


(Continued on page 455) 
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Quick facts for those who apply and specify electric motors 





Flexibility of Design Aids Motor Applications 


When they originally embarked upon 
the program of developing the basic 
Series 100 motor design for the new 
rerated frame Howell engineers 
set goals considerably and be- 
yond the requirements of the NEMA 
specifications. Among them, “max- 
imum flexibility of design was 
achieved to a degree that is outstand 
ing in the motor industry and 
that directly benefits machine designers 
who utilize standard motors 


sizes 
above 


Involved is not only unusual flexibility 
of positioning and lead connections, 
but a ready interchangeability of the 
five basic enclosure types within each 
frame size. 


DESIGNED FOR MOUNTING IN ANY 
OF SIX POSITIONS 


.... } 


C, 7V 


As illustrated by the diagrams above, 
Howell Series 100 Open Drip-Proof 
motors can be _ side-wall or 
mounted simply by revolving the end 
The other tour enclosure 
types do not even require this sim 


ple change. 


—) 


ceiling 


plates basi 








SHAFT DOWN SHAFT UP 
Series 100 Totally Enclosed Fan 
Cooled motors — in fact all of the five 
enclosure types — can also be mounted 
shaft down or shaft up with no modi- 
fication in design required 


452 





Totally Enclosed 
Fan-Cooled 


Mo ee Ne 





Open Drip-Proof Splash-Proof 


job requirements. 





FIVE BASIC SERIES 100 ENCLOSURES HAVE SAME DIAMETERS, 
SHAFT AND MOUNTING DIMENSIONS — Unlike many other motors, the 


basic Howell Series 100 enclosures do not vary in diameter (or any of the 
essential mounting dimensions, except length) from one type to another 
(except a few 2-pole ratings). This is because of the way Howell accomplishes 
motor cooling, with “heat source” ventilation ducts in the stator itself . . . 
not by enlarging Totally Enclosed Fan-Cooled or Explosion-Proof frame 
diameters. This uniformity simplifies space allocations for the machine 
designer and allows for interchangeability of enclosure types to meet varying 


rvs} 





Explosion-Proof Non-Verstilated 











BOX EASILY ROTATED 
FOR 4-WAY HUB LOCATION 


Series 100 conduit boxes are 
to the frames with 4 screws, accessible 
for easy rotation of the box 
the integral, threaded nipple takes 
conduit from any of tour 


mounted 


50 that 


directions 


CONDUIT BOX LOCATES 
TO FIT ANY REQUIREMENTS 


For further flexibility, a simple modi 
fication can be 
ing of the conduit box in any of thre« 
positions around Series 100 frames 


specified for position 


GET COMPLETE DETAILS 
WRITE FOR BULLETIN N-100-8 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


PRECISION-BUILT 


MOTORS 


FOR INDUSTRY SINCE 1915 
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News about 
GOAN NGS for METALS 


Metallic. . Organic . Decorative Protective 


a Ae UL 


{TOOMUAUDIOAEUPEGETH (10001 AP TH \ {LMUntttt 


Plastisol coatings ae atactiae “in depth” 





Unique chromium plate 
gives solid 
corrosion protection 


Deposits of Unichrome Crack-Free 
Chromium offer important advan- 
tages over ordinary chromium plate. 
They remain free from the cracks 
through whicl. corrosives can pene- 
trate ordinary chromium plate and 
attack the basis metal. (See photo 
below). 

Crack-t'ree Chromium Plate there- 
fore needs no nickel undercoat to 
stop corrosion. It offers a number of 
other features of interest to designers. 
These include 

Impreved non-galling, non-seizing 
properties; superior resistance to 
thermal shock and impact. And, of 
course, wear resistance, hardness and 
low coefficient of friction. Send for 


Bulletin CFC-2 


Cross section of etched ordinary chromium 0.00125” 
thick, unretouched. Note that some cracking ex 
tends to steel, opening the way for rusting. These 


flaws are absent in Unichrome Crack-Free Chromium 


& Thermit ¢ 





METAL & THERMIT 


CORPORATIOW 


General Offices: Rahway, New Jersey 
Pittsburgh « Atlanta + Detroit 
East Chicago * Los Angeles 
In Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Toronto 1, Ont 
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Unichrome Plastisols provide single coat thicknesses approaching 
those of sheet materials. Thinner coats can also be applied as desired 


Vinyl plastisols form films with 
excellent resistance to chemical 
attack. But it’s the thickness of 
resilient film buildup that really 
sets a plastisol coating apart from 
the usual coating and makes 
ordinary metals coated with plas- 
tisols fit for heavy duty. 


APPLICATION MADE EASY 


Thickness of 60 mils or more per 
coat can be sprayed with Uni- 
chrome “Super 5300” Coating 
Products dipped into Unichrome 
Series 4000 Coating can have a 
film thickness up to *;, inch. Such 
body means pore-free protection 
ample section to absorb damaging 
impact, and a long-wearing abra- 
sion-resistant finish. 

Many plants specializing in ap- 
plying plastisols have enlarged fa- 
cilities to handle bigger and bigger 
parts and products. Spraying or 


dipping is practical on any size 
product for which there are facili- 
ties to heat and hold the coated 
object at 350° to 365°F for curing 


OTHER ADVANTAGES OFFERED 
Plastisol coated products also get 
seamless protection against acids 
alkalies, moisture, and other cor- 
rosives. The finish has satiny 
deaden 


gloss, abrasion, 


sound, 


resists 
insulates electricall\ 

doesn’t age and crack. 

been de 
Plastisol 
applications a 


Record service has 
livered by Unichrome 
on such diverse 
pump impellers, dishwashin 
racks, agitators, duccwork, screens 
cart bumpers, tool and work hold 
ers, plating racks, thumbtacks 
closed tanks to cite a few 
Obviously, Unichrome Plastisols 
are versatile. Send for Bulletin 
VP-2 for more ideas. 





HEAVY-DUTY 





Sapphire Wear Part 
shown here is from 
oe Hook-forming Gear 
at the Westinghouse 
Lamp Division 
Bloomfield, N. J 


Sapphire Insert Cuts Costs 85% 
for Westinghouse Lamp Division— and they write us 


“The use of the sapphire at the critical wear point has 
drastically reduced the wear problem, for the Forming 
Gears with inserts outlast the gears without inserts at an 
average ratio of 10:1. Using a sapphire insert in the gear 
has meant an 85% reduction in the yearly cost of this 
item in addition to reducing expensive machine downtime 


if you have a friction or weor problem that means 
frequent replacement of close-tolerance, expensive parts 
such as th end for an analy by 
stoff no chorge, of course. Other typ 
vstrated in o brochure end for 
eeee \ \ \ | / / < . . 
ae a 
— 
~avrele m. gatti 
et emai ll A 


“Precision Sapphire Products 
Miniature Sub-Assemblies"’ 

aoe 

Main Office and Factories — 522 Tindall Ave., Trenton, N. J 


e Manufacturing Subsidiary — Guayama, Puerto Rico 





30 hp. Model VH4 
This rugged new engine has been added to the Wis- 
consin line to fill the horsepower gap between the LUBRICATION WITH MOLYKOTE oe 


Model VF4 25 hp. and the Model VG4D 36 hp. Wis- 


consin Engines. At the same time, the mounting base a a cl hata 
is dimensionally identical to the Models VE4 and VF4 Paws te te 


to permit convenient replacement of the latter en- UBRICAT! N T HAVEN’T 


A TECHNICAL NEWSLETTER ON 


IF YOU 


gines if greater power is required 
The Mod : RECEIVED 
1e Model VH4, which now makes its bow for the : YOUR 


first time, is the most powerful engine of its type and . 

size available today, 4. our estimation. It is an caalinn ' ‘ : COPY 
of basic High Torque design which gives it the im- pine —_—o SEND 
portant advantage of being able to deliver maximum = 

usable Lugging Power that carries the load through 

the hard, heavy pulls. It has been designed to give 

you the best possible performance at all engine speeds 

from 1400 to 2800 rpm., even when operating under 

intermittent shock-loads or under constant load, con- 

tinuous service. 


The Model VH4 is a heavy-duty engine in all re- 
spects, built for hard service under all operating con- 
ditions, at temperatures from sub-zero to 140° F., 
(60° C.). It is an exceptionally smooth-running, even- 
firing engine and has all the traditional heavy-duty 
features that characterize all Wisconsin Models, from 
3 to 36 hp. It can be supplied as an “open engine” 
with side-mount fuel tank, or as housed power unit 
and may be equipped with electric generator and 
starter (or starter only), clutch, reduction or clutch- 
reduction assemblies . and is adaptable to opera- 
tion on a variety of fuels such as gasoline, kerosene issue features a technical article on the 
natural gas, Butane, Propane or fuel oil of 35 Octane ise MOLYKOTE Lubricants in industry @ 
rating or better “Ho tories on tough lubrication applica 
ion @ Filled with engineering data which 
applies to all industrie . Being published 
regularly 


WISCONSIN MOTOR CORPORATION THE ALPHA MOLYKOTE CORP. 


w 4 lorge 


a<—ere 


Learn more about this new engine. Write for Bulletin $-196 for 
detailed data and engineering specifications. 


de He 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 
MILWAUKEE 46, WISCONSIN 71 Arnulfstrasse, Munich 19, Germany 
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ROLL SHAFT 
COUPLING 


...the only Coupling with 
truly Spherical Teeth 


This exclusive coupling is widely 
endorsed for use on Tandem -cold 
mills, Hot mills, Roller levellers, 
Pinch rolls, Slitters, ete.—wher- 
ever counter-rotating rolls are 
found—where compensation for 
angular and parallel displaceme nt 
is required to facilitate roll chang- 
ing—and to compensate for vari- 
able roll centers due to work roll 
grinding and/or due to thickness 
of material requirements. Sphere- 
flex Roll Shaft Couplings give 
+7 angular capacity, with a 
very minimum of backlash 
Sphereflex is the only coupling 
with truly spherical teeth: Root 
diameter, pitch diameter and out- 
side diameter are generated as 
segments of concentric circles, giv- 
ing a ball and socket action, and 
assuring highest torque-carrying 
capacity ...all mating teeth main- 
tain an area contact under load at 
the center of the male cut teeth, 
thereby point 
contact at Maximum misalignment. 


preventing rolling 


All exclusive poi of design and 
construction of this unusual coup 
ling are illustrated and explained in 
Bulletin C-561 . Send for copy 
on your Business Letterhead. 
Mechanical Power 


See the newest developments in 


Transmission at our Booth *80—22nd National Power 
Show, New Coliseum, New York City, November 26-30 


phillie gear® | __ 


PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID MIXERS « FLEXIBLE COUPLINGS 


Virginio Geor & Machine Corp. ¢ Lynchburg, Vo 


November, 
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Our Readers Say continued 


will extend our equa incere thank 

send us criticisms of 
new section, entitle: Interestit 
Note Perhay 


reader knows tl uthor of 


when you 


. in this issuc 


WR? and Its 
Continuing Significance 


lo the Editor: 


Ed.—1 

ticle were exhausted \ 
Cr, we have had suc 
eluge of 


irs that 


requests for 
( three years 

Harper bring the article 

It was published for the second 
in our 1954 Annual Handl 
Product Design 


Manganese Copper 


lo the Editor: 
Wea iterested in the art 
Mangan Copp vhich ippeare 

n Product Engineering for May 195¢ 
We would appreciate it if 


provide the 


vou co | 
names of manufacturers 
presently material in 


oth wr 


producing thi 
ught and cast forms 


W. E. Hinrz 
Cudahy, Wis 


Ed.—Here are the names of two man 
have ited thei 
manganese 

copper alloys: Ampco Metal, In 

38 and Maple St., Milwaukee 46, 
Wis.; Simonds Saw & Steel, Lockport, 
N. Y. We have also been advised that 
Mineral Co., 


is planning to investigate the 


ufacturers wh indi 


intention to produce 


the Foote Berwyn, Pa 
alloy 
from the standpoint of production 
Also, the of Mines (with 
whom the irticle in 
our May issociated ) are 


willing to send samples and informa 


] 
Bureau 
iuthors of the 


issues ir¢ 


who wish to mak« 
sts of 
the damping and other properties. In 


fon to companies 


experimental applications or te 


(Continued on page 459) 


it’s that simple! 


Draftsmen want to use STANPAT in place of 





the old-fashioned time-consuming method of 
re-drawing and re-lettering specification and 
revision boxes, standard symbols, sub-assemblies, 
components, and cross sections. 

STANPAT reprints your standard drawing details 
of acetate sheets with adhesive on front or back 
Guaranteed not to dry out, come off, or wrinkle 
Reproductions come crisp and clear. Save drafting 
time and money; use STANPAT whenever drawing 
details re-appear on your tracings. 

Prove to yourself how STANPAT saves time, 
effort, money. Send us your drawing details 
now for quotation without obligation. 








STANPAT CO., Whitestone 57, N. Y., U.S.A. 


2 8 © & Fs OU. hUm.LhUm. Um Oe 

STANPAT CO Whitestone 57, N.Y U.S.A 

Phone: Flushing 9-1693 1611 P 
Please quote on enclosed samples 
Kindly send me STANPAT literature and samples 

NAME 

TITLE 

COMPANY 

ADDRESS 


455 





7 “bonus values” of 
Leland’s submersible motor! 


Now both motor and pump can be installed right in your gasolin: 
storage tank! Even with high octane gasolines, the new Leland explo- 
sion-proof motor eliminates vapor-lock ...uses the gasoline itself for 
lubrication and cooling. This completely new % hp, 230v AC ther- 
mally protected motor measures only 3% inches in diameter . . . fits into 
existing tanks. It’s fully U.L. Approved for Class I, Group D service. 


Simple and rugged, built for long-life economy, this new Leland 
submersible pump motor has these 7 big advantages over other motors: 
1. Completely self-contained unit includes outer shell necessary for 

gasoline passage — makes expensive extras unnecessary. 

2. Extruded aluminum outer shell becomes main structural member 
ribbed design provides much needed rigidity. 

%e"chrome-steel shaft extension provides greater strength—prevents 

mechanical distortion. 

Increased annular area allows 10% greater gasoline flow —minimizes 

trouble-making back pressure and turbulence. 

Suction stub mounts without adaptor castings — reduces expense 

required with other motors. 

Plastic-impregnated windings surpass wet-design insulation require- 

ments — remain trouble-free for extra-long service life. 

Leland’s integrated motor design permits complete removal of pump 

or stub without disassembling motor. 


In addition ...a remote-control box is supplied with each Leland 
submersible pump motor. Includes thermal overload protector, linc 
control and starting relays, starting and running capacitors. 


30 years ago Leland developed the first gasoline curb pump motor 
to receive U.L. Approval — today, Leland gasoline pump motors out- 
sell all others combined. So there’s good reason why, for explosion- 
proof motors of any kind, your best bet is Leland. If you would like 
more information, and/or a copy of a new brochure on the submersible 
motor, write, wire or phone us -TODAY! 


THE LELAND ELECTRIC COMPANY 


Dayton |, Ohio 
Division of AMERICAN MACHINE & FOUNDRY COMPANY 


L 























LELAND 
SUBMERSIBLE 
MOTORS 


eh, 
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/ \ 
New Grant 3400 


mounts standard 17” chassis 


in standard 18” rack or cabinets 


REQUIRES ONLY 19/64’ SPACE PER SIDE~- 





FULL ROLLER ACTION 
(fits RETMA rack hole spacing) 



































The Grant 3400 Thinslide requires only 19/64” space per side—installs readily 
in standard racks and cabinets. Allows instant access to chassis measuring 
from 10” to 16” deep. Tilts through 100° for under-chassis servicing. Positive 
lock in “out” position. Lock has finger-tip release for instant return or removal 
of chassis. Eight hardened steel rollers carry the rated load of 100 lbs. smoothly 
and easily—durability insures frictionless rolling for thousands of cycles of use. 


Slide mounting not only provides for quick access—it usually eliminates need 
for rear access doors and rear aisles—a very important saving of space. 


The Grant 3400 is a versatile slide, suited for use in your product, in plant 
equipment, prototype and breadboard work, and in production line or field test 
equipment. Very moderate cost allows a wide range of applications in original 


uipment. 
— Write today for Grant 3400 


Thinslide Technical Bulletin— contains 


full data and specifications. 


a SLIDES 


NA Grant Pulley and Hardware Corporation 


factories: 31-77 Whitestone Parkway, Flushing 54, N. Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 
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UNGROUND 
BALL BEARINGS 


For All Industries 


ILIAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian Manufacturing Corp Fischer Bearings (Canada), Ltd Kilian Steel Ball Corporation 


(Canada), Ltd 240 Fleet St. East, T to 2B, O 100 c 
PANI , Toronto 2B, Ont Wellington St., Hartford, C 
COMPAINES: §— 2.40 Ficst $2. Bast, Toronto 28, Ont P anceon 











SOLENOIDS 


TEFLON 
SEAL 


PAT. PENDING 


Prevents future leaks! 
TRUQ) SEAL does away with messy pipe 


“dope compounds, eliminates damage Thresd 
caused by overtightening of conventional Tau) Se : ; G-200 line of solenoids. Re- NA-700 line of solenoids, 
leaky joints, and is immune to ALL known fittan too placement for all sizes of | replacement for National 
hydraulic fluids and to steam, cir, water messy pipe Z General Electric Co.'s CR- | Acme solenoids, size for 

Hie: ; dope ' 9503-200 line of solenoids. | size, for all modifications. 





G-211 solenoid, 10 lbs. at | NA-726 solenoid; 16 Ibs. 
85% voltage, 1144” stroke at 1” stroke, 100% voltage. 





solvents, and practically all gases and needed) 











Chemtess. BW withstands temperatures The solenoids of both the above replacement lines are 
from —100° F. to plus 500° F., saves ia yo ay all thoroughbred Trombetta solenoids. All dimensions 
cost and labor of special or welded fit- ; 4 threads of interest to the user are the same as the respective 
tings, and has been fully field tested and | _ = , solenoids they replace. The pull and pull character- 
proven by leading manufacturers. Comes | | 4 a Z desired istics are identical. In either case, we are in a position 
in Ve" to 2%” pipe thread sizes. j | Girection to furnish replacement units for any and all modifica- 
tions. They are available for all voltages and frequen- 
Tighten cies, including direct current. 


TRU()) SEAL DIVISION moi © t See our catalogs in Sweet's Catalog Service. Ask for 


ore info 10 
fe te more information 


assembly * + . 
2002-04 N. Hawthorne Melrose Park, Ill — ,} TROMBETTA SOLENOID CORP. 
“Miller Fluid Power’ is alse a Div. of Flick-Reedy Corp. required) ee 329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 





Write for data ond prices 
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Our Readers Say continued 


the event that you may want to request 
such assistance, we are listing theit 
complete address below: Mr. R. G 
Knickerbocker, Chief, Div. of Mineral 
lechnology, Region IV, U.S. Dept 
of the Interior, Bureau of Mines 
P. O. Box 136, Rolla, Mo 


Thickness Gages 
I'o the Editor: 

In Section A of your 1956 Produc’ 
Design Handbook issue there is an 
ticle entitled, “Radioisotopes in Re 
In reading thi 
thought occurred to m« 


search and Industry” 
irticle, the 
that perhaps we might have an applica 
tion for beta-ray thickness gages. 
It will be 
uild help put me in contact with 


who has had 


greatly appreciated if you 


SOTNCOTIC 
this field, 
can supply necessary equipment. 

I would also like to comment at 
this time on the fact that I have been 
Product 


number of 


xp rience 


preferably someone who 


reading Engineering for 


years. I would like t 


ommend your organization for pub 


lishing a technical periodical which 


never fails to provide articles and items 
Spe i] iterest 
Geruarpt H. Pret 


Owens-l 


Ed. resp to your 


request, we 


ire listing below three companies who 
General Elec 


nake lhoisotope gages 

tric ¢ X-ray De 

Ave., Milw Wi 

In 130 High St 

Industrial Nucleoni 
PCAnC Ave Co 
We would als 


tor vour kind comm« 


4855 Electri 


engineering 


Indexing Technique 


l'o the Editor: 

For some time now, I have been 
indexing feature articles in Product 
Engineering on the binding edge 


} 
where VOLUN number 


you Carry 


Because I file the current year’s maga 


zines in a hile drawer, the edgewise 
index is helpful in quickly finding an 


article M. O. Youns 
W ilmington, Del 


Ed—We do not us¢ 


cause we bind our index between hard 


this method be 


board covers However, other readers 
may well profit from vour method of 


indexing 
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Withstands vibration, heat, corrosion — 
Meets AN-N-5b lock nut specifications 


Here is a ONE-PIECE stainless steel 
thread insert that will Jock the screw 
against loosening as it permanently 
protects the tapped hole. The secret is 
in the Mid-Grip coil. Shaped like a 
polygon, its chords exert a spring pres- 
sure on the screw thread and prevent 
rotation at less-than-rated torque. No 
loss of torque occurs at elevated tem- 
peratures or after repeated disassem- 
blies. 

NO EXTRAS—The Heli-Coil* Screw-Lock 
(Mid-Grip) Insert employs no locking 
rings, pins, plugs, tabs or wiring. It can 
be installed from the front or top. Think 
of the money — and assembly time — 
you can save! 

NO PROJECTIONS — Screw-Lock Inserts 
furnish AN-N-5b lock nut torque right 
down inside the parent piece . . . elimi- 
nate costly weight and space...improve 


NO WEAR, NO CORROSION — Like reg- 
ular Heli-Coil Inserts, new Screw-Lock 
Inserts are made from 18-8 stainless 
steel wire, and normally outlast the 
unit they protect. They permit smaller, 
fewer fastenings, and require minimum 
surrounding material. Screw-Lock In- 
serts are available in popular NC and 
NF sizes with choice of two lengths. 
Mail coupon for complete data—or bet- 
ter still, see Yellow Pages of your phone 
directory — “Inserts — Screw Thread” 
for name of your local Heli-Coil Appli- 
cations Engineer. Call him now! 





Regular Heli-Coil Inserts (no lock- 
ing action) put corrosion-proof, 
strip-proof stainless steel threads-in 
soft materials . . . permit smaller, 
fewer fastenings, lighter weight, re- 
duced cost. 











design. 
SCREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 


*Reg. U. S. Pat. Off. 


HELI-COIL CORPORATION 
171 Shelter Rock Lane, Danbury, Conn. 
(0 Send complete design dota on Heli-Coil Screw-Lock Inserts. 


Nome 


( Send design manval on standard Heli-Coil Screw Thread Inserts 


(CD Put me on a list to receive “Heli-Call,” case history periodical 





Company 


Title 





Address _ 


City 


_Zone_____ State ___ 


— @ 2534 





Vay qm mmm mem cm om osm eee eae eae ae ie ee 


IN CANADA: W. PR. Watkins Co., Ltd., 41 Kipling Ave. S., Toronto 18, Ont. 





Electrical engineers 


ENGINEERS FOR IMMEDIATE PLACEMENT — scenic! ensineere 


Electronic engineers 





Cc + at 
v & ba 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 


OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 


ACT AT ONCE © our education, experience 


and geographic preference to: 
Employment Department, 
Professional Personnel Section 7 


THE NATIONAL CASH REGISTER COMPANY « DAYTON 9 « OHIO 


460 Product Engineering November, 1956 





-M Uneepac'does it again! 


ae 


"Very satisfactory sealing service 
against wide variety of fluids 
and pressures up to 5,500 psi" 


Uneepac comes in two types. 


Shown here is design 


widths up to 4" 


BS&B Glycol Pump 


for flange 


which is used in 


Large illus- 


tration above shows design for 


Product Engineering - 


” 


flange widths over 4”. 


Johns-Manville PACKINGS, GASKETS and TEXTILES 


November, 


another success story for 


Chalk up 
Uneepac 
ring packing. In the BS&B Glycol Pump, 


fluids handled include triethylene glycol, 


Johns-Manville’s automatic 


diethylene glycol, gasoline, and various 
alcohols and petroleum 


Working 


range from 125 psi to 5,500 psi with aver 


types of oils, 


treating chemicals pressures 
age operating pressures at 3,000 psi. Yet 
despite these rugged service conditions, 
in Black, Sivalls 


“very 


Uneepac has delivered 


and Bryson’s own words satis- 


factory service 
Many other packing users have ac- 
claimed J-M Uneepac for its long, trouble 


1956 


says Black, Sivalls and Bryson, Inc 
makers of BS&B Glycol Pump 


free service. Each ring is a complete 


packing unit. Fewer rings are needed tha 
ordinarily required and stuffing box size 
to the minimum. Eac 


can be reduced 


ring centers itself automatically on the 


preceding ring to simplify installatior 
This exclusive design also permits flu 
pressure to act upon each lip individual! 
and protects lips from excessive glar 
pressure 

J-M Uneepac comes in a wide range ¢ 
stvles and sizes [or 
For turther informatio 
write Johns-Manville, Box 14, New Yor} 


16, N. Y. In Canada, Port Credit, Ontari 


46) 


many rod and plunge 


applications 





NEW! a PAINT That 


Withstands ACIDS, GREASE, 

ALKALIES, OIL, MILDEW, 

ALCOHOL AND ABRASION! 
METAZ 


The finest of all top coatings for metal, wood, 
plaster and masonry surfaces. 

Metaz is an epoxy base paint that can be 
applied by brush or spray to provide a tough, 
firmly adherent gloss coating. Available in all 
colors that are consistent with chemical resist- 
ance plus black and white. 


NOTE! METAZ IS NOT AFFECTED BY 


Acetic Acid Carbon Tetrachloride 
Concentrated Muriatic Concentrated 
Lye Concentrated Ammonia Concen- 
trated Peroxide Diluted Sulfuric 
Kerosene Glycerine Saturated Oxalic 
Clorox (Sodium Hypochlorite) Saturated 
If your product uses balls that are subjected Trisodium Phosphate (Hot) 

to the corrosive action of moisture, gasses, 





For technical data, somples and prices write to 
acids, etc. .. . then CRB will solve your head- 


ache. We are referring, of course, to the THE SEALUBE CO. 
15 VALLEY STREET WAKEFIELD, MASS 


Corrosion Resistant Balls* Distributors wonted 


thot Hartford has specialized in for many 











years. CRB's are available in a wide choice 
of materials . . . the more widely used are 
listed below. Because Hartford maintains 5 


large inventories, prompt shipment can 
usually be made on CRB’s in many sizes. 
Hartford's engineering service is available % \ 
to you. Just tell us your problem. \ ‘ 


When to specify Vulcan Electric 


CARTRIDGE HEATERS 


1. When application is for: Complete insertion into 
Balls machine parts, dies, platens, molds, presses, die blocks 
of embossing machines, packaging machines, etc 


*Corrosion Resistant 


When specifications call for: Length 1 to 25 
(or longer); diameter — %"' to 1-19/64'' (or greater); 
wattage — 10 to 3200 (or higher); voltage 
standard 115 or 230, special 6 to 440; sheath 
brass, steel, nickel or high temperature alloys; stand- 
ard or special lead wires or terminals 

When you have “‘hot’’ problems: Vulcan Engineers 
are ready to provide special heating units engi 
Corrosion resistant neered to your needs. Write for ‘ree catclog 
Copper balls of other materials r eo 


aed CLEA) 


VULCAN ELECTRIC COMPANY 
et DANVERS 18, MASS. 


Beryllium 


























PRECISION BALLS © BEARINGS Cartridge + Strip » Tubular + Immersion Electric Heaters 
Soldering and Branding Irons + Solder and Glue Pots 
The Hartford Steel Ball Co., Inc., 3 Jefferson Ave., W. Hartford 6, Conn 
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BUT GARRETT’S GOT 
IT FOR QUALITY 


No sir, you can’t beat Garrett when 
it comes to top quality in small parts 
Their “statistical quality control sys- 
tem” means every shipment you get 
is the finest. But quality is only part 
of what I like about Garrett. They 
manufacture and stock i 
most complete line 

Boy, when y 
any kind of a lock washer, flat wash 
er, spring washer or h 


hose clamps need 
se clamp y 
get it fast most everything right 
out of stock 

When it comes to stampings and 
assemblies that’s where their high 
speed 
Turns out exactly what you want 


automatic equipment 


no time at all 
Sure, I'm a tough buyer. I want the 
best. I want it fast. I want it priced 
right. And Garrett is the place for me 
LOCK WASHERS 
FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 
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PRESS 
PREVIEWS 





Sharon Steel to Install 
$6 million 
Electric Furnace 


Sharon Steel Corp. w 
| $6 million electri 
Roemer W 
1S expected t 
capacity of the com) 
duce stainless and higl 
Construction will be de 
iddition of a second furna 


pansion 


New Building for Plastics 


American Plastics (¢ 
nstruction of a1 
it its Bainbri 


Nn 


ipa 
rf He vden 


Ultra-Sonic 
Impact Grinding Service 


(Continued on page 467) 





LATEST 
CONTROL 
DESIGN DATA 


for hydraulic, 
mechanical and 
electrical 
applications 


is complete information 
tile modern control 
to every design en- 
lable it models 
ng 50 to 400 

st, Sperry 

ontrols are 

the auto 

marine and 
istries for 

ic control 


* Brake 

* Clutche 

© Throttle 

¢ Governor 
* Rheostats 
* Hydrau Pumps 

. Engine Spark Adjustments 
* Engine Mixture Setting 

* Hydraulic Transmissions 

¢ Fire Extinguishers 

* Feed Mechanisms 

t Motions 


¢ Duplicati 


Return coupon for escriptive bulletin 


20-106 


SPERRY PRODUCTS, Inc. 


Denbury, Conn 


Send Hydrav 


Control Bulletin 2( 


Have representative ca 
Nome 
Company 
Address 


City Stote 








TO GOOD ENGINEERS 


WE OFFER: 





NO SWIMMING POOLS. As an engineering-minded company we place a high 
value on the skill and ability of engineers. We believe they deserve to be treated 
with dignity and respect as human beings of a high order—-not as commodities to 
be traded over (and under) the counter. 


NO COTTAGES-BY-THE-SEA but genuine growth opportunities in the more 


than 20 communities where we operate plants: East, South, Midwest, Southwest, 
and West Coast. 


NO WINDOW DRESSING “TRAINING” PROGRAMS ~ no idle paper shuf- 


fling or non-engineering jobs in the guise of “‘training’’—-but immediate assignment 
to specific projects with all the resulting opportunities for self-development. We 
do not “stockpile” valuable engineering talent. 


NO “BLUE SKY” PROMISES but a real chance to grow with a growth 


company (1956 sales over 100 million) dedicated to continued expansion through 
service to industries basic to America’s future: Petroleum, gas, chemical, metal- 
working, woodworking. No promises of sudden wealth . . . 


BUT WE DO GUARANTEE ... 


OPPORTUNIT 


limited only by individual ability 


Rockwell Manufacturing Company is an engi- family life. If you are a good engineer 
neering-minded company. Our Chairman and our with a mature regard for both professional 
President are engineers. Through engineering we and human values, we’d like very much 
have grown from a one-plant, one-product com- to talk with you. Interviews can be ar- 
pany to a 100 million dollar a year business ranged in practically every section of the 
operating plants in 20 communities, making 17 United States. 

ack ‘te convering 95 ais f 

basic products covering 25,000 models. And through OPPORTUNITIES FOR: 


good engineering we are continuing to grow. : 
Research Engineers (Mechanical) 





In this environment, there is literally no limit 
to a good engineer’s opportunity for progress. 
And it is solid progress on which to build both 
protessional stature and a satisfying personal and 


Metallurgical Engineers 
Project Engineers Design Engineers 
Chemical Engineers 








Write to: C. A. Wiken, Vice President of Research and Engineering 


ROCKWELL MANUFACTURING COMPANY 


Pittsburgh 8, Pennsylvania 
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can help you plan 
a complete 


... from designs 
to finished panels 
... custom-made 
or stock models 
—for cars, 

trucks, buses 

and engines! 
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Stewert-Warner Panel 602-H. A stock pane! now used by leading truck manufac- 
turers. Highly flexible—can be fully electric or combination of electric and mechanical 


Ammeter 
Speedometer 


| 
f) 
3 


Soqdococscd 


Flexible ; 
Shaft 


S6°e) ae ae" 


Drive Joint 
Connect to 


fell) . 
q Bending) _| 
) Unit || 


Typical Hook-up for Panel 602-H. Above pane! includes mechanical speedometer, 
electric gauges, complete with sending units 


At every step of design—from sty]- 
ing of panel to choosing drive equip- 
ment—Stewart-Warner offers you 
the widest selection .. . plus engi- 
neering teamwork unmatched by 
any other manufacturer! 
Stewart-Warner furnishes the 
most complete line of individual in- 
struments—speedometers, tachome- 
ters, tachourmeters—and gauges of 
all types. Our engineers will help 
you combine these in one of our 


many standard panels or an 
entire panel can be custom-made to 
your specifications 

Stewart-Warne! 
cialists for over half a century —can 


instrument spe- 


supply all your instrument needs 
and drive equipment from one de- 
pendable manufacturing source. 
Save money by consulting Stewart- 
Warner now. . .while your designs 
are still in the early planning stage 
and are subject to modification! 


For further information, write: 


STEWART STEWA RT 


t. V-116, Original Equipment Sales 
1826 Diversey Parkway « Chicago 14, illinots 





WHERE COST 
is a 
PRIME CONSIDERATION 


--. investigate 
INVESTMENT 
CASTING 


Here is the 

) highly efficient 
way to pro- 
duce accurate 
castings with 
close tolerances. 
If material and 


This part, of labor costs have 
18-8 Stainless 
is used for 

Aircraft Elec 


trical Harness 


you concerned, 
a careful analysis 


of your multiple 
Assemblies a . 
Formerly meade machining operations 
as two sepa will point up Invest- 
rate pieces and ‘. 

rar ment Casting as your 


best bet to SAVE UP 
TO 61% ON LABOR, 


brared—it is 
now cast 


in one 


B©OECBOBO 


NEW 
On-the-Job 


RECORDS 


Every day, earth mover, truck, tractor, 
grader, shovel, crane, dozer, oil field and 
power unit operators are establishing NEW 
on-the-job RECORDS with MORLIFE* 
CLUTCH equipped machines. They report 
more continuous hours of heavy-duty, off- 
highway work, with fewer clutch adjust- 
ments, than ever before. Some of the latest 
records will be featured in the Rockford 


Clutch booth at the Road Show in Chicago. 


“MORLIFE clutch 
has gone 851 
hours without 
slipping or 
adjustment.” 


sage 


“MORLIFE clutch 
g@eing strong 
after 1695 hours, 


clutches last 950 
hours longer, 

without adjust- 

ment.’ 


“MORLIFE clutch 
needs adjust- 
mentoncea 
month, instead 
of daily.” 


“*MORLIFE re- 
quires lighter 
handle pull and 
one tenth the 
adjustments." 


“MORLIFE pulls 
harder and laste 
tix to ten times 
longer 


Hew MORLIFE* CLUTCHES 
and CLUTCH PLATES Give- 


piece 


TOOLING, MACHINING AND 
ASSEMBLY TIME. 


Send blueprints of your Investment 
casting or shell molding require- 
ments for our quotation. 


Po ~ 
yarantee «i 
Ta scion ‘ 


Quay Orns vcore Treats 
Y 


jlities: Ray Zyd° ‘a 
foc ties Etc. Write to 
Fact dept. D 
Our brochure on request. 


REPRESENTATIVES IN MAJOR CITIES 


INVESTMENT CASTING CO. 


60 BROWN AVENUE e@ SPRINGFIELD, N. J 


MORE Clutch Life (400% MORE) 
MORE Torque Capacity (100% MORE) 
MORE Heat Resistance (50° MORE) 


Get full information about this record- 
breaking improvement in heavy-duty 


clutches by writing Department E. 


ROCKFORD 
Clutch Division 
BORG-WARNER 


209 Catherine St., Rockford, Ill. 
Export Sales Borg-Warner International 
36 So. Wabash, Chicago 3, Illinois 


Leg 


“"Wen't buy « 
wnit thet isn't 
equipped with 
Durable MOR.- 
UFE clutch.” 

8. W. ENGINEERING 
MAKES IT WORK 


ENCINEERING 


PRODUCTION 
8. W. PRODUCTION 
MAKES IT AVAILABLE 


GG00C6069 





Press Previews continued 
orifices, multi-drilled holes, shaping, 
slicing, and dicing operations is pos 
sible because the work is not chipped, 
spun, heated, stressed or distorted in 
any way. Ultra-sonic impact grinding 
employs an electro-mechanical trans 
ducer to convert alternating current 
into mechanical vibrations at the rate 
Abrasives 
are introduced between work and tool 
face and driven with tremendous im- 


f 25.000 cveles per sec 


pact against the material reproducing 
an exact counterpart of the tool face 
Che tool face is never in direct con- 
tact with the work. The service has 
diverse industrial applications ranging 
from the fabricating of carbide dies to 


the engraving of decorative glassware 


GE Plans fhp Motor Plant 


Fractional horsepower motors for 
home laundry and electric sink appli 
inces will be manufactured at a new 
135,000 sq ft plant to be constructed 
it Murfreesboro, Tenn., by General 
Electric Company’s Appliance Motor 
Dept. Completion of the new plant 
is expected late next year with em 
ployment to approximate 500 persons 
when capacity production is reached 
[he Appliance Motor Department, 
headquartered at DeKalb, IIl., is a 
major producer of fractional horse 
power for clothes washers, clothes 
dryers, dishwashers, and food waste 
disposers An extensive expansion 
program tor the DeKalb plant was 
announced last January including a 
omplete rearrangement and retooling 
‘f the existing facilities and the build 
ing of additional manufacturing space 
which in effect doubled the DeKalb 
apacity. In February the department 
introduced a completely new appli 
ince motor line designed for use on 
home laundry and electric sink ap 


pliances 


Birdsboro Steel Awarded 
Contract for Mill Equipment 


Birdsboro Steel Foundry & Ma 
Co., Birdsboro, Pa.. has been 

multi-million dollar « 
United States Steel OT} or tl 


manufacture of structural steel mill 


i¢ 


equipment. The new equipment 

destined for U.S. Steel’s South Works 
in South Chicago, Ill., one of th 
largest installations owned by the com 


(Continued on page 468) 
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FIGHT VIBRATION WITH VIBRATION 


How many jobs can a 
vibration exciter do? 


pee SYSTEMS can help you 


in at least five important ways. 


Fatigue testing. Shakers have 
both the range and capacity to 
determine fatigue limits of struc- 
tural members, assemblies, air- 
craft wing and tail structures. 
Peak forces of up to 25,000 
pounds are now obtainable with 
MB Exciter Systems. 


Environmental vibration testing to 
MIL-E-5272 and other govern- 
ment specifications. This is most 
important now for assuring reli- 
ability of performance in military 
production. But the same tech- 
niques can be used also to im- 
prove all types of products 


Noise. Just where in a product 
does it come from and how to 
eliminate it? An M® shaker helps 
pinpoint the disturbance by let- 
ting you vibrate the product 
through a whole range of fre- 
quencies with the twist of a dial 


Complex wave testing, including 
random motions. This is some- 
thing new! It subjects a specimen 
to the same kind of vibration as 
that encountered in ac tual serv- 
ice. MB electrodynamic shake: 
systems offer the frequency 
range, high acceleration, and 
freedom from distortion needs d 
for this kind of job. 


Production and Quality Control 
y our ideas are nec ded here Fo: 
example: Someone discovers d 
that size of fine powder particles 
which sift readily through a 
screen varies with the screer 
frequency of vibration. Permit- 
ting easy control of frequency, 
an MB shake: s capable of 
working on a production line! 
Tubes too are being production- 
tested with MB Exciters. 


If you need help in putting vi-.s 


bration exciters to work, get in 
touch with MB 


ducer of vibration test equipment 


leading pro- 


manufacturing company 
A DIVISION OF TEXTRON INC. 


1060 State Street, New Haven 11, Conn 


HEADQUARTERS FOR PRODUCTS TO ISOLATE EXCITE 


i in Oe it ee 





AND MEASURE VIBRATION 


vs 








NEW STACOR-MATIC 


the drafting 
table that makes 


engineering sense 


® Increase productivity, efficiency 


® Save man-hour costs 


* Acomplete work-station in one unit 


Get all the facts—send for illustrated 
Bulletin £03 and complete Stacor catalog 


STACOR EQUIPMENT CO. 


788 East New York Ave., Brooklyn 3, N. Y 


“URPURE? 
~ FILTERS 





FOR 
HIGHLY 
EFFICIENT 
DUST 
CONTROL 








“Air Pure” filters developed for 
atomic energy work are now 
available for industry. They are 
the most efficient devices known 
for the removal of small par- 
ticles from air and gas streams. 
“Air Pure” filters may be used 
for processing foods and medi- 
cines, for protection of delicate 
instruments and wherever bac- 
teria-free and dust-free condi- 
tions are required. 











® Reduce waste motion Re 


£ >. 3 . 
¥ “ “ a 
oe L £4 
te. DAS 
a bs 


| DIAMOND 


PERFORATED 
METAL .. . on the 


Socony Mobil Building 


New York City’s newest, 
largest and finest metal-clad 


| office building, sheathed with 
| more than 400,000 sq. ft. of 


service 


| many 


patterned stainless 
olso the largest commercial 
Structure to be, initially, 
completely air conditioned 
On the top three floors, de- 
voted entirely to air cor- 
ditioning and other 
mechanical equipment, the 
wall panels are perforated 
to permit free passage of air at low velocity 


steel, is 


Wig ittannadenes 


1t was our privilege to perforate the more than 
40,000 sq. ft. of stainless steel sheet required for 
that purpose—wunder a sub-contract and in ac 
cordance with the specifications of the engineers 
who designed the very modern air conditioning 
system 

We appreciated, very highly, the opportunity to 
participate in such an ovtstanding achievement 
but are equally interested in any other require 
ment for perforated metal—no matter how large 
or small—and have hundreds of 

specialized tool arrangements 

which assure prompt occurate 

Catalog 39 contains com- 

plete working dota and shows 

interesting applications in 


its 32 large illustrated pages. 


| Write, today, for a free copy. 


DIAMOND MANUFACTURING 
Box 40 “iOM'NS PENNA. 


Whee Berre Aree 
West Coast Plant, Diamond Perforated Metals Co 
17915 So. Figueroa St., Gardeno, Calif 

Los Angeles Area 


Press Previews continued 
pany. Many automatic features will 
be incorporated in the new equipment, 
including automatic transfer and turn- 
will be 
structural 
the con 


over devices. The machinery 


used to roll all types of 
steel. Principal elements ir 
tract are 
a structural mill hot 


equipment, 


classifica- 
bed and 
structural mill 
straighteners and appurtenances, and 
structural mill cold saw, shears, gauges 


divided into three 
tions 
transfer 


ind appurtenances 


Tinplate Processing Plant 


Plans for construction at Ham 
mond, Indiana of its first plant de- 
voted exclusively to the processing of 
tinplate have been announced by the 
American Can Co. Under the “coil 
strip” program, the plant will receive 
plate in large coils and then perform 
several of the operations formerly ex- 
ecuted by steel companies. It will to 
1 large extent eliminate the traditional 
use of precut sheets of plate. The 
Hammond installation, which is ex 
pected to be completed late next 
spring, is one of Canco’s first steps in 
1 previously announced $27 million 
program for large-scale plate-processing 
facilities throughout the country 


Mathematics Group at SRI 


A new mathematics group has been 
established by Stanford Research In- 
stitute to aid research pro 
grams at the Institute. Activities of 
the group will include mathematical 
and statistical consultation as well as 
instruction of the staff in analog and 
digital computation. The group, un- 
der the direction of Dr. Clay Perry, 
will make use of an IBM type 650 
digital computer 


various 


Butadiene Plant Expanded 


A multi-million dollar expansion 
program to increase the output of the 
world’s largest butadiene plant in Port 
Neches, Texas, by 50 per cent to 
300,000 short tons annually, was an- 
nounced by William P. Gee, president 
of Texas-U. S. Chemical Co. The 
company is jointly owned by The 
'exas Co. and United States Rubber 
Co. Work on the expansion has 
already begun and full production 
from the new facilities is scheduled 

(Continued on page 471) 
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Product Engineering 


ROCKET FUSE IS REDESIGNED FROM WROUGHT ALUMINUM 


TO DIE CAST ZINC. RESULT: 


20% cost reduction 
No increase in weight 


WROUGHT ALUMINUM 
Proper size ber stock must be 
Pp d, i ied, cut to 
length. All holes had to be 
drilled and threaded. Alumi- 
num ber stock required appli- 
cation of anodizing. 





THE SPECIFIC GRAVITY of zinc being 2.4 times that of 
aluminum, this re-design of an airborne component pre- 
sents an interesting turnabout. The switch from aluminum 
bar stock to die cast zinc in the manufacture of the rocket 
fuse owes its success to the nature of the die casting 
process. It permits placing the metal where it is needed, 
eliminating it where it is not. Thus, coring of the zinc die 
casting has reduced the volume of the fuse body, and the 
weight was held to 6155 grains—the same as that of the 
aluminum product it replaces. By producing the fuse as 
a cored zinc die casting rather than turning it on a screw 


DIE CASTING is the Process ZINC the Metal oe 





DIE CAST ZINC 


Casting comes from die in 
proper shdpe ond size. There is 
ne inventory problem on raw 
moterial. Axial and cross holes 
can be cored te depth and 
diameter. Exponsion plugs in 
place of screws saves tapping 
For finishing, the zinc die cast- 
ings need only inexpensive di- 
chromate dip costing 











machine from aluminum bar stock, the following opera- 
tions were eliminated: 1) cut off, 2) drilling three holes, 
3) threading two holes, and 4) anodizing. The zinc die 
casting requires the following operations subsequent to 
ejection from the die: 1) trimming flash, 2) cutting two 
threads, and 3) dichromate dip. 


The change, made by Monarch Governor Co. of Willow 
Run, resulted in a 50% cost reduction. Production rate 
has been increased from 100 aluminum to 150 zinc die 
cast fuses in the same amount of time. 


~ 


BUNKER HILL the Preferred Zinc 


c: 
BUNKER HILL & ZINC 


Eastern Sales Agents ST. JOSEPH LEAD COMPANY 


Sales Office for Pacific Coast 


250 PARK AVENUE, NEW YORK 17, N. Y. @ NORTHWEST LEAD CO., SEATTLE, WASH. 
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Will stepped-up 
performance 
increase sales of your 
power equipment? 


Specify ONAN 


SHORT-STROKE, LONG-LIFE 


may introduce you to 
unusual advancement 


ao Or nar eer er ee ee er er ere re 


Model CCK 


. j i - 9 HP. 2-cylind 
Across the nation, we have talked by f . le cade. 


phone with men who have expressed Gasoline-powered 
interest in our design work. Easily, quickly ; 
they have been able to get the important DP Model AJ 


. ene , C 5.5 H.P. One-cylinder 
facts on our attractive career Spportunities Gasoline-powered 
: 4-cyce 


If you are restless — perhaps in a deadend 
job — mail the coupon immediately. Onan short-stroke, air-cooled engines give 
: . you a combination of performance charac 
Chances are we will call you shortly — give teristics which can add powerful selling fea 
ou an oO rtunit Oo ver investi ate tures to your engine-driven equipment. They 
y PPO yt bally 8 are designed for continuous service .. . 
what we have to offer. to run hundreds of hours with minimum 
attention. Short-stroke, low-friction design, 
Ability shows up fast in our design work. extra-large bearing surfaces, Stellite-faced 
, - exhaust valves, solid Stellite exhaust valve 
Some of our top men, with top earnings and seats and many other long-life features give 
on. ons . you a big premium in trouble-free service. 
responsibility, are comparatively young. Onan engines are compact in all dimen- 
It co Ou. sions, light in weight, smooth running and 
t could happen to you easy starting. They deliver full rated power 
even under a variety of adverse conditions 
Be sure to give us your home telephone number If stepped-up performance will sell more 
equipment for you, you can build in this 
extra saleability with Onan engines at no 

extra cost. Write us or call. 


Mr. E. M. Peterson, Dept. 7, Design Employment D. W. Onan & Sons, inc. 
Pratt & Whitney Aircraft, East Hartford, Conn. 4046 Univ. Ave. S.E., Minneapolis 14, Minn 
I would like to learn more about your openings for product and 
component designers. My experience has been in the following ° . . 
fields Lightweight, air-cooled 
} utes Design 0 Aerodynamics 0 Bearings 
C) Compressors Hydraulics ©) Piping H ; 
C) Turbines () Gears C Controls Onan Diesel engine 
O Seesere Valves ©) Test Equipment v, 
©) Afterburners and () Heat Exchangers () Test R ' 
Related Equipment and Combustion Problems Medel DRP 

Scent . ‘i Two-cylinder, opposed 
Tetel years M Design exp anne 15 He ct 2300 RPM 
You can reach me at . Most convenient 4-cycle. Solid injection, 

home telephone) full Diesel. Electric stort 

hours for receiving calls are between . -. and ing. 12-volt generator 


Full pressure lubrication 














NAME 
HOME ADDRESS 














PRATT & WHITNEY AIRCRAFT 
ENGINES 
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for fall of 1958. The Port Neches 
butadiene plant was purchased from 
the government by Texas-U. S. Chemi- 
cal Co. and Goodrich-Gulf Chemicals, 
Inc. in May of 1955. It had a rated 
production capacity of 190,000 short 
tons and was the largest constructed 
under the government wartime syn 
thetic rubber program 


Research Facilities 
for Rare Earths 


An expansion in the research facili 
ties of Michigan Chemical Corp. of 
Saint Louis, Mich., will consist of a 
series of new laboratories to be used 
expressly for research and production 
control of products and processes of 
the company’s rare earths business 
Developing from pilot plant work 
based on research investigation, this 
division of Michigan Chemicals has 
been progressing steadily. The impor 
tance to the company and to its rare 
earths customers prompted the board 
of directors’ move to provide the addi 
tional staff, scientific equipment and 
librarv facilities 


Expansion in 
Silicone Products 


International Packings Corp. has 
started a two-yeal expansion program 
for their plant in Bristol, New Hamp 
shire. Initial plans call for a special 
department to manutacture custom- 
designed silicone and synthetic rubber 
products for the automotive, appli 
ance, hydraulic and other industries 
The first unit will comprise 10,000 
sq ft of manufacturing space and uti 
lize all new machinery. Eventually, 
construction will include a new office 
building, complete facilities for engi- 
neering and laboratory personnel, 
manufacturing space for both leather 
and synthetic packings, oil seals and 


precision molded products 


Clark Controller Establishes 
Los Angeles Manufacturing 
Operation 

Clark Controller Co.. manufactur 
ers of industrial electrical control 
equipment, has occupied a 10,000 sq 


ft building in Los Angeles, Calif. The 
building will include the former Los 


We at Newark have many years’ 
experience in the production of 
quality wire cloth. But we haven't 
stopped there. One division of our 
company is fully equipped and 
staffed to fabricate any part you 
need with a wire cloth insert. 


We have experienced engineers 
ready to assist yours in the design 
of the part to assure making the 
best and most economical use of 
the mesh insert. And, we have the 
facilities and skilled personnel to 
fabricate the parts to your strict 
specifications in small lots or in 
production quantities to meet your 
production schedules. 


It will pay you to investigate how 
you can take advantage of our 
experience in wire cloth manufac- 
ture and parts assembly. We shall 
be glad to quote on your require- 
ments. Let us have complete details 
on specifications. 


ewark 


ire Gloth 


COMPANY 


(Continued on page 473) 351 VERONA AVENUE + NEWARK 4, NEW JERSEY 
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if you 
design for... 








1. SEAL RING — of 
special carbon 
graphite. Eliminates 
pocking and oiling. 








2. GUIDE — Also of 
carbon -graphite 
Mokes joint self- 
supporting. 











4, SPRING — For 
initial seating only. 
In operation joint is 


3. NIPPLE — Rotates 
with roll, seals 
agoinst ring. 








pressure sealed. 














For introducing steam and liquids into 
rotating rolls and cylinders, there's 
nothing like the Johnson Joint above. 
It’s packless, self-lubricating, self-ad- 
justing, self-supporting. It has been 
adopted by dozens of machinery makers, and is finding 
new uses every day. 
Type SB shown hondles both steam and condensate through same 


head; also available for through flow service, and in sizes and styles 
for all operating conditions. Write for literature. 


GENERAL 
INDUSTRY 


SPECIFY 


STALWART SZone RUBBER PARTS 


FOR HIGH TEMPERATURE APPLICATIONS. Industry is solving 
problems and cutting costs with SILICONE RUBBER 
PARTS by STALWART. Because newly developed com- 
pounds now retain desirable rubber-like qualities at tem- 
peratures up to +600° F., they are recommended for 
applications where temperatures destroy ordinary rubbers. 
FOR LOW TEMPERATURE APPLICATIONS. Silicone Rubber 
parts by STALWART are capable of withstanding tem- 
peratures as low as —130° F. without becoming brittle. 
They have excellent dielectric properties and resist com- 
pression set, oxidation, ozone and many chemicals. 

Let STALWART . . . specialists in custom | 
fabrication of precision SILICONE parts... 

solve your design problems 


Write today for catalog No. 56-SR-3. 


TALWART | 22=-..... 


RUBBER COMPANY | "#.* — 


Johnson 


813 Weed St., Three Rivers, Mich. 


NOW Hh, 


Know Hoy” 


---HAS MADE 


DUDEK & BOC 


442774 


WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B'’s KNOW-HOW pays 


on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


Sree DELI very 


WRITE — WIRE — or PHONE 
for Estimates and Delivery Dotes 


DUDEK & BOCK 


SPRING MFG. CO. 


DICKENS 2-1020 4014 W. Grand, Chicago 51, Ill. 
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FILTRATION NEWS 


Filter to 900°F... 
anywhere! 


PORO-KLEAN gives designer 
new freedom in filtering hot, 
hi-pressure fluids 


the word for Cuno’s PorRo- 


KLEAN filters when it comes to providing 3-30 


“Versatile” is 


micron filtration in hot spots and tight places! 

In a tremendous variety of sizes and shapes 
these por filters 
everywhere pushing back the temperature and 
The 


combination 


new us stainless steel are 


frontiers in micronic filtratior 
PoRO-KLEAN’S 
of physic al properties 


pressure 
reason unique 
Its high strength, ex 
ceptional heat and corrosion resistance and 
adaptability to a wide variety of shapes makes 
it easy to apply both in industrial processing 
and in compact aircraft and missile hydraulic 
systems. 

For instance take the tiny pret rmed shapes 
cylinder (1), cup (2) 
all 


finished aircraft hydraulic 


shown above. They are 


and cup with lip +) used to protect 


micro servo valves: 


disc (3) for oil filter. cylinder (5) with brazed 


on seat for hydraulic O-ring; disc (6) for gas 


und (8) for 


turbine fuel-oil nozzle; cup (7) 
diesel fuel-oil nozzle 

And, for the big jobs, you 
can get single or multiple PorRo 
KLEAN like the 54-inch 


element (below, It’s de 


signed to hiter synthetic poly 


units 
right) 


mer in a chemical plant wit! 
1500 psi pressure drop and op 
eration at 550°F 

If you have a tough filter prob 
lem, get all the details on 


PORO-KLEAN. Yi 


it will fit into your desig 


Pais. (miele, Mis dal 


Cuno 


oe 


u can be 
Write 
The Cuno Engineering Corpo 
ration, 20-11 South Vine Street 
Meriden, Connecticut 


sure 


AUTO-RLEAN edge-type . MICRO-KLEAN (fibre cartridge 
FLO-ALEAN (wire-weend) + PORO-ALEAN (porous stainless steel) 
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Angeles District Sales Office as well 
iS a new engineering and manufac 
turing department. The Los Angeles 
plant will be the first control manu 
facturing operation conducted outside 
of Cleveland by the Clark Controller 
Co., afhliate manufac- 
tures control equipment at Toronto, 
Canada 


although an 


The company designs and 
manufactures standard control items 
such as motor starters, contactors, re 
lays and limit switches; and designs 
ind manufactures standard and spe 
cially engineered control systems for 
individual machines, material-handling 
equipment, and industrial processes 


Scale Model 
Processing System 


\ detailed scale model, weighing 
less than 50 Ib is the first step of a 
million data processing sy 
developed by Datamatic Corp., 
ton Highlands, Mass. The 


S15 


stem 
N¢e W 


primar 


eason for making the model was for 


use in planning floor layouts of fin 


ished installations; use of a scale model 
permits easy location or re-location of 
Because actual con 


struction of the system involved 


various segments 
man 

) 
the scale 


used te idditi 


thousands of man-hours, 


model ha peen nal 


lavout 


id\ 


requ rements. 


New Induction Vacuum 
Melting Department 


melting 


A new induction vacuum 
department has been completed by 
Allegheny Ludlum Steel Corp. at it 
Watervliet, N. Y. Works. The new 
facility is temporarily being used as a 
research and project; 


however, it is to be converted to regu- 


development 


lar production status as soon as re- 


search studies now under way are 


(Continued on page 475) 


COOPER ALLOY 
om 
CORPORATION 


BRIEFS 


CORED SIGMA BLADE 
1500 lb. stainless steel sigma blade 
not only has to be corrosion resist- 
ant and dimensionally accurate, 
but a 1 hole, centrally 
located with respect to the various 


‘ ored 


cross sections is required through 
out its length 


The full story is told in C 


Alloy AKH #4 


ooper 


KEL-F LINERS FOR 
VANTON PUMPS 
The addition of Kel-F to the long 
list of rubbers and plastics now 
available for makes the 
Vanton pump suitable for hand 
ling such media 


liners 


as fuming nitri 
and other strong oxidizing acids 
mineral alkalies 
hydraulic 


acids, aliphatic 


solvents and fluids 


Details on request 
~ 
be 


STAINLESS STEEL RETARDERS 
Cooper Alloy stainless steel retard- 
ers in the Cyclotherm Generator 
help to produce additional heat 
transfer with 
reliability 


maintenance-free 
Known as Cyclotherm 
Cyclonic Combustion the new prin 
ciple delivers a guaranteed 80 

heat transfer in two passes and 
drops maintenance costs as much 


as 50 


Ss 


COOPER ALLOY 





a. . aed 





Build your 
design skills 


Your guide to 
better, more 
serviceable 
electronic 
equipment 


JUST PUBLISHED 


FERROUS AND NON-FER- MECHANICAL DESIGN FOR 
ROUS CENTRIFUGALLY | ELECTRONICS PRODUCTION 
CAST ROLLS, SLEEVES, Helps you design electronic 


, equipment with most durability 

TUBES, LINERS, CHUTES, at least cost—explains layout, 

materials, and processes, espe- 

RETORTS, RINGS, BUSH- cially as — affect good — 

et tronics manufacture. Also helps 

INGS, BEARINGS, ETC. y production men work more close- 
ly with electronics designers. 

Covers such subjects as sheet- 

metal work, machining opera- 

tions, shielding, use of sealing 

compounds, motor characteris- 

tics, etc. Also such related topics 

His business is produc t unprovement, He's youl as mechanized assembly and effi- 

- : age cient packaging. By John M. 

assurance that every centrifugal casting which Carroll, Assoc. Edit., Electron- 


, a ” ; s, 172 illus., $6.50 
leaves our plant has been scientifically developed ies. 348 Pages, 172 illu : 


and quality checked through every step of its These books will help you 


production. 





ELECTRIC ANALOG 
Creative research has been the backbone of Chief COMPUTERS 


Sandusky customer service for over forty years. 2nd Edition, Just Published. Com 

sd $ ‘ : prehensive treatment of d-c analog 

That’s why today’s ferrous and non-ferrous centri- computers ; how to set up problems 

: ’ applications; design of components 

: bs as ali . aeal ann : and complete systems By G. A 

fugal castings are the finest available. and T. M. Korn. 2nd Ed. 464 pages 
> 23 ilius., $7.50 


HANDBOOK OF 
SEMICONDUCTOR ELECTRONICS 


' , Just Published. Practical manual 

. : : , i on transistors, diodes, and photo 
resist heat, corrosion, or abrasion, make it your cells, covering principles of opera- 
¥ a : ’ tion, how semiconductor devices are 
business to call Chief Sandusky. Our technical aid manufactured, and circuit applica- 
P tions. By Lioyd P. Hunter 650 


is as close as your phone. ‘ pages, illus., $12.00 


FREE EXAMINATION 


When your needs, either standard or special, call 


for close-grained cylindrical castings that must 





An additional service is machining facilities for 


McGraw-Hill Co., Inc. Dept PE-t! 
327 W. 4ist St.. N.Y. C. 36 
Sem me book(s) checked below f 
roval. In 10 Gays 
plus few cents f 
unwanted book(s) postpaid 
ell if you remit with this cou 
eturn privilege.) 


turning. boring. and drilling. 


C. M. Lovsted & Co., Seattle, Wash ° Tynes Bros., Birmingham 


Ala. ° Cordes Bros an Francisco and Wilmington, Calif. Carroll Mech. Design for Electronic Prod 


(PRINT) 


CENTRIFUGAL CASTINGS «=: 


FERROUS AND NON-FERROUS me 


tion 


SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio | *"se="isses\*< 
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VIKING 


the 
Oomph 


Gr little Viking Pump 

supplies the hydraulic 
power to raise this lift up 
to 38 feet. The stand can 
be raised 


stopped at any level from 


lowered or 


the ground or stand, sim- 
ply by starting or stop 
ping the electric motor 


driven pump 


Used 
studios for lighting equip 


in motion picture 
ment and camera work 
this lift is 
by Hamlin Hydraulic Lifts 


manufactured 


Monrovia Machine Works, 
Sen Gabriel, 
They also moke portable 


California 


hydraulic lifts for factory 
maintenance crews, stor 
ege room stackers, scaf- 
folding stands, light bulb 
changers, orchard spray 
ers, casket lifts, and many 
others. Hamlin has built 
these lifts for more than 
20 years, and has includ 
ed Viking Pumps as an 
integral part of each unit 
If you're looking for posi- 
tive, 
ing, 
Vikings 


dependable pump- 
learn more about 
Write for Bulle 
tin Series 56S X 














VIKING PUMP CO. 


Cedar Falls, lowa U.S.A 


Press Previews continued 
completed. The new facility will com 
plement the vacuum remelting de 
partment installed at the same location 
last year. Research and development 
programs are in progress on high tem 
perature wheel and bucket alloys for 
gas turbines. High temperature bear 
ing steels, tool steels, alloys for mag 
netic applications and alloys for spe 
cialized corrosion service are also being 
studied. The vacuum fur 
nace incorporates a 300 Ib furnace in 


induction 
its research and development configu 
ration, and as a production unit will 
lwo addi 


utilize a 2000 lb furnace 


tional consumable clectrode vacuum 


remelting furnaces have also been 
completed at the Watervliet plant. 
Che units will double the capacity of 
the remelting department which went 


into operation in October of 1955 


Addition to Coupling Plant 


I'he construction of an addition to 
the plant of the Ajax Flexible Cou 
pling Co. Inc. at Westfield, N. Y., 
will be completed in November. This 
addition will be located on the com 
pany’s 22-acre site and will increase 
the production of dihedral geat 
and_ rubber-bronze 
couplings. 


type 


bushed flexible 


Vanadium-Alloys Steel 
Announced Expansion 
Program 


The Vanadium-Alloys Steel Co. an 
nounced an expansion program of its 
mill at Latrobe, Pa., will ap 
proximately double the plant’s capac 
Plans call for 
buildings 
the 
rolling mulls 


which 


ity of high speed steel 
the extension of 
idding 52,000 sq ft of 
structures housing the 
hammer and melting shops 
pansion program will include the in 
stallation of 10, 12, rolling 
mills. It is expected the new facilities 


month 


existing 
space to 


The ex 
and 16 in 


will be in operation in 14 


Aluminum Company 
Expands 


mical 


& Ch 
expansion of 


Kaiser Aluminum 


Corp. has begun 


Newark, Ohio, 


their 


rod, bar, wire and 


the brushes 


that are supremely suited to your 


Choosing caroon 
requirements is easy when 
have the book that tells you all 
about 


you 


brush characteristics and 
applications. Covering brushes 
for every type of fractional 
horsepower, automotive, aviation 
and industrial application, it 
represents 50 of carbon 
and brush leadership. Its title? 
“Brushes by Speer.” 


years 


The coupon helouw ill bring vou 


jour copy with Ou} complime nts 


PEERY2.../2 


St. Marys, Pa 





ase send 


Pile 


“Brushes by Speer 








Please send in 
formation on car 
bon for use in 


Name 
Title 
Address 


electrical conductor works. The capa Stat 


(Continued on page 477) 


In Canada it’s "ROTO-KING” Pumps 
See our catalog in Sweets 
1956 
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~ NIGQ]E metalized Ceramic Coating 


...for use with both hard and soft solders! 


NICOTE is Frenchtown’s new exciting discovery ...a 
single metallic coating for refractory ceramic bodies which 
provides a surface for applying solders with melting points 
between 275° and 1600°. With NICOTE, no buffing, electro- 
plating or tinning is necessary in most applications to 
form a strong, firmly-adhering bond with either hard or 
soft solders. NICOTE’s mechanical bond makes it ideal for 
hermetic seals, high strength mechanical seals, 

and vacuum applications. Bulletin 155 con- 

tains complete engineering details. Write for 

a free copy today! 


... And Peerless. Solves frenchtown PORCELAIN 
° COMPANY 
Another Electronic Gear 87 Muirhead Avenue « Trenton 9, New Jersey 


TPR ROY 


we So are 





Cooling Problem! 


LESS 
corque- 


@ This large aircraft manufacturer needed 
blowers to cool and ventilate stationary and air- 


borne electronic gear. Peerless PW-12 Pressure 


SCat 
WITH THE 


Blowers were selected. Square-to-round dis- 
charge adapters with intake filters were fabri- 
cated to provide dust-free air. We are working 
continuously with many of the nation’s top 
producers and users of electronic equipment. 
They know we design and build our own fans 
and blowers . . . motors and all. That’s why 


we can unconditionally guarantee their depend- — LOCK NUT 


able performance. From start to finish we have 

Why do designers want 

a lock nut that shows an 
even pattern of torque, nut 
after nut, keg ofter keg? 


complete control of our product. Our engineers 
Production men, of course 
can work to your specifications to produce the know that a lock nut with a 
; ; scatter-pattern’ interrupts “ 
fans and blowers that enable your equipment production and increases re Because it means 
’ jects uniform bolt tension, which 
to operate at its best. is important in keeping 
oy es MF the finished product true to 
t a . 
oe original design. 


Write, wire or phone us now! ' 
Ask for Bulletin SDA-160. | tne of lok | MAC LEAN- 


; semi-finished FOGG 
FAN AND BLOWER DIVISION : hexegons 


nuts. Write 





G y -“ for catalo 
THE Prerbess. Electric COMPANY ond somples. | Lock Nut Company 
FANS . BLOWERS ELECTRIC MOTORS ELECTRONIC EQUIPMENT -& . 


» lcott Street 
1406 W. MARKET ST ° WARREN. OHIO 5535 N. Wolcott Stree 


Chicago 40, Illinois 





476 





Press Reviews continued 
ity of th 


increased by 23,500 ton 


plant is expected to be 


yf mill prod 


; pl 
ucts annually, The 54 million dollar 


Newark will 
ilterations to 
build 
shipping 


New 


expenditure for cove! 


' 
production 
existing equipment 


guipment 
ind a new 


ing to house warehouse ind 


laborat equipment 
rawing equip 


mill 


Radiation Physics Laboratory 
to be Built 


ins t nstruct a $2 million 
ion yhysics laboratory at the 
xperimental Station, Wilmington, 
Del., were the Du Pont 
( The new to be oper- 


| 
ated bv the Engineering 
Dept 


innounced by 
laborate ry, 
Com pat 
stafted b 
radiation specialist It 
idditional facilities 
search on the measurement of 1 
tion and its 
materials. The two-story structure will 


have electrical equipment to generate 


will be 


for long-range 


Transmit Motion Without Backlash 
USING A NEG ATOR’ SPRING 


absorption in various 





backlash 
out slippage or backlash —still another the 


They 


drive pulleys 


Quiet, gearless transfer of motion with rewind smoothly on 
a variety of high-energy, atomic type as the pulleys are 


rays. Construction is 


particles and 
S( hedule d to 


cl mp! 


start immediately with 


tion due by January of 1958 


Expansion in 


function of Hunter’s versatile design 
component, the NEG’ATOR 
tension Spring 

Searching for a gearless method to 
link and the action of 
paper handling rollers to the timing 
drive assembly on the new “ROCKET” 
duplicating machine 


constant 


synchronize 


design engineers 


returned, under spring tension, to the 
cycle starting position 

By replacing gear trains with 
NEG’ATORS, Standard’s engineers ob 
tained efficient operation, longer life 
quieter operation, and reduced 
The “ROCKET” 


quietest 


unit 
cost is said to be the 


machine on the market 


Atomic Products at Standard 
Corp. tried 
found that NEG’ATOR Springs outper 

’ formed ail 

So, as illustrated 


Machines 


chains 


Duplicating Used in the manner described or to 


cords, cables, counterbalance without mass, main 


General Electric’s Medium 
tion Motor Dept. ha 
$2-million expansion in Schenectad\ 
N. Y., for th 
ng of 


netic 


Indu 


innounced 


tain constant pressure, deliver retract 
power portable units, ¢ xpand 
they attached the 1 scale, or perform other functions 
NEG’ATORS to the the 

cam-and-lever driven timing segment 
and the free end of a 
to an idler pulley 
of the 
their original coiled condition 
extended keeps them taut 


ing force 


free ends of two constant-tension NEG’ATOR Spring 


manutacturing and tes 
inned motor and electromag 


mightoffer just what vou’re looking for 
third NEG’ATOR You can Ik n mo out the 
The constant ten NEC 


NEG’ATORS to return to functions, and ap} 


x the atom 


of the 
late liquid metal used as a coolant 


industr ATOR ts ra istics, torms 


t ‘ dency 


Cir 


pumps ! 


rimary use pump 1S > ‘ 
when Bulletin 310N. Send 
eliminates 


nuclear reactors 


Department off 
said the electromagnetic pump 
definite step forward in the pumpi 

tall ther cond fluid 
tlnatn th, ietath tunel 
eciminate tne THE HUNTER 
1) Aa eo RE bee. 


) 


lat -tem-hiels 


constant-force spring 


New Ceramic Plant 


stor Corp. of Ene, Pa. i 
1 ceramic plant in State Col- 
which 


HUNTER SPRING COMPANY 


will be known as 5 Spring Avenue, Lansdale, Pennsylvania 


(¢ ontinued on page 479) Ss , < * STAMPINGS « est APPARATUS 
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NDUSTRY LEARNS 


Precision Flex 0 Press mounted 
on Rebinson Model W339 
Machine Tool Mountings. 


Robinson success in the exacting job 
of protecting delicate electronic controls in air- 
craft has put industry wise to the value of apply- 
ing the same protection to machinery. 

When you put a machine on Robinson all-metal 
industrial mounts, you accomplish three things. 
First, you lengthen machine life and increase 
and improve its performance. 

Second, you decrease machine sound and vibra- 
tion transmission to and from the floor (and to 
your workers. ) 


Third, you provide for machine mobility when 
needed, with none of the time and labor expense 
of lagging the machine to the floor. 


Send for bulletin 1000 


VIBRATION CONTROL IS RELIABILITY CONTROL 


ROBINSON AVIATIGN’ INC. 


TETERBORO _NEW BRSEY 


>? j A 


INDUSTRIAL DIVISION 


WEST COAST ENGINEERING OFFICE 


3006 WILSHIRE BLVD., SANTA MONICA, CALIF. 
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Light Metais Design Tips 
Magnesium Finishes Comparison Chart 


CORROSION 
cost ADHESION | PROTECTION 


10 = greatest 10 =greotest 
l=leost 1 =leest l=leost 


Bore magnesium + ~ proprietary point (C) 1 


Bore magn-sium + etching primer 
(8) + Anish point 


Dow #1 + zine chromate primer 
| _A)- + finish point 


| Dow. # #1 + etching primer 
|_ (8) - + finish point 


iridite- "5 + zine chromate primer oe 
(A) + finish point 


 iridite #15 + etching primer 
(B) + finish point 


Dow #7 + xine chro 
(AL As 








FINISH 



































REW CHART SHOWS COMPARATIVE COST, ADHESION, 
CORROSION PROTECTION OF MAGNESIUM FINISHES 


The partial chart shown above describes some common finish systems 
used for magnesium. Considered are costs, adhesion and corrosion 
protection. 

Performance of magnesium in any environment depends not only on 
the medium, but also on service conditions. For example, in normal 
inland at p surface stability superior to 
many other motels is in common use. _ Bare magnesium develops a character- 
istic thin gray film commonly consisting of a mixture of hydrated mag- 
nesium oxide and carbonate. For many commercial applications this gray 
film functions suitably without finishing. In other environments, chemical 
treatments, anodic treatments, painting or plating are used if sales 
appeal and service requirements make them necessary. 

Write for your free copy of the complete Magnesium Finishes Com- 
parison Chart or for help on any magnesium finishing question. Whatever 
your light metals problem . . . count on Magcoa engineering counsel and 
fabrication facilities. 


MAGNESIUM COMPANY oF amamca (magcia, 


UGHT METAL FABRICATION DIVISION e EAST CHICAGO 27, IND 





FOR POSITIVE, 


LOW-COST 


SPROCKET 
DRIVES... 





Now successfully employed in radio and TV tuners, 
recorders, air conditioners, timing devices, etc. De- 
signed for economical, positive gear trains or drives 
free of slippage and backlash. 


VERSATILE BEAD CHAIN 
hos many other advantageous applications such ass 
@ part retainers @ remote contro! devices 
e fan or ventilator pulls e revolving displays 
and many others 
WRITE TODAY FOR CATALOG AND SPECIFICATION SHEETS 


THE ae CHAIN MFG. CO. 
92 Mountain Grove St., Bridgeport, Conn. 


Product Engineering — November, 1956 





Press Previews continued 


Technical Ceramics. The new plant 
will house the latest equipment for 
mass producing quality ceramic die- 
lectrics and other special ceramic parts; 
much of which has been custom de- 
signed. The first floor will be utilized 
by production and the general offices, 
while the second floor will house re- 
search and engineering laboratories. 
The plant will be air conditioned and 
have controlled humidity to insure 
quality and uniformity for the produc- 
tion of ceramics 


Beryllium Production 
Increased 


The Atomic Energy Commission 
has awarded a $23 million contract to 
the Beryllium Corp., Reading, Pa. re- 
quiring the production of 500,000 Ib 
of nuclear grade pure beryllium metal 
over a five year period. Until recent 
years, the beryllium industry has been 
dependent upon beryllium copper al- 
loys sold in cast and wrought form. 
With the development of atomic en- 
ergy, the metal beryllium has become 
increasingly important. The large 
amount of tonnage to be produced for 
the AEC under this contract may 
stimulate new applications for the 
metal, which in turn will substantially 
reduce the cost of pure beryllium to 
both industry and government. Beryl- 
lium Corp. officials predict that ex- 
panded research efforts created by the 
new contract will so improve the tech- 
nology of fabrication that further cost 
reductions can be expected 


Liguid Air Plant 
For West Coast 


An air liquefaction plant costing 
$7,500,000 will be built in the Los 
Angeles area by the Air Reduction 
Pacific Company, Inc. The new plant, 
scheduled for completion in late 1957 
will have a daily production of 55 tons 
of high purity liquid oxygen, 15 tons 
of liquid nitrogen, and 34 tons of 
liquid argon. The Los Angeles plant 
will be the fourth air liquefaction 
plant of the Air Reduction Co., Inc 
The plant will serve the aircraft, 
steel, metal fabricating, chemical and 
food processing industries. Uses for 
oxygen include steel producing, foun- 
(Continued on page 481) 
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HIGH TORQUE 


AND 
LOW SPEED 


The new ROPER 
HYDRAULIC PUMP-MOTOR 


ft Inyproved INDUSTRIAL SERVICE 


Designed by the same engineers 

who developed the famous Roper 
Rotary Pumps, the new Roper 
Hydraulic Pump-Motors operate on 
the same principle using two equal 
size, smooth-running gears in a 
precision-fitted case. These units offer 
low-speed and high-torque (much 
needed in the hydraulic field), and 
their versatility finds them well-suited 
to heavy-duty service within their 
operating range. They run equally well 
in either direction both as pumps or 
motors . they can be direct- 
connected without speed reducers, 
thus conserving space . . . they are 
easily installed, easy to operate, and 
are long on economy. Perhaps you 
have equipment that can be further 
improved with a Roper Hydraulic 
Pump- Motor. Send for all the facts 
today. 


PERFORMANCE CHARACTERTISTICS 


Available in foot and flange mounted models. Recommended speed range 
on larger sizes is from 200 to 800 RPM with pressures to 800 PSI In this 
range, Roper units require from 7 to 40 GPM flow and will develop up to 
11.5 HP output at maximum speed and pressure. Smaller sizes may be 
operated up to 1200 RPM and up to 800 PSI which will require a flow 
of 16 GPM to develop up to 5 HP. 


SEND FOR BULLETIN 22 [§-4¢]*) 4°) 


ee 


Kola arty Fiamyps 


D. ROPER CORPORATION © 381 Blackhawk Park Ave. Rockford, tl 





Exclusive Features of 
LEIMAN vacuum punes 


bring you 


* Smaller Size 
* Lifetime Operation 


_ ae 


Curved Wings on easy-action 


* High Vacuum 
* Greater Volume 


4-WING TYPE 


hinge, intain conti 





wall contact. 


Cast lron Wings and Cylinders 
hone themselves to hard, 
glassy smoothness—take up 
their own wear— assure leak- 
proof seal for years. 


Extra-large Air Space pro- 
vides greater capacity, per- 
mits use of smaller pump. 


Vacuums to 20° Wg; pressures to 1 
psig. ; displacement te 162 ¢.f.m 


Gvenaiitisarasanaphe 


| 

| 

| 

| 

| 

| 

| 

| 

| 

j 
2-WING TYPE eae, 
Automatic Wing Adjuster 
| 
| 
| 
| 
| 
| 
| 
| 
J 


essures wing-to-wall con- 
tact, prevents sticking, guar- 


antees positive action. 


Extra-long Steel Wings (not 
composition) provide 


weer. Cylinder walls made 


long 
of durable cas? iron. 


large air space provides 


more compact pump. 


Vacuums te 29.9" g.; pressures to 20 


psig.; displacement to 40.8 c.t.m 


Install LEIMAN AIR PUMPS 


for dependable Vacuum (Suction) and Pressure 


ee ee ae ee ee a a 


Precision-made, compact 
Leiman Air Pumps have fewer 
moving parts—no tips or 
blades to renew — need no 
Maintenance except oc- 
casional oiling — run for 10, 
15 and 20 years without 
trouble or shutdown. Over 
half a million installed. Con- 
sult our engineers on any air 
application. 


LEIMAN BROS., Inc. 


107 Christie St., 


FREE ENGINEERING DATA 


Application Book showing 60 
“how-to-do-it" blueprints of 
octval -pplications 


16-page Cotalog showing con 


struction, types, sizes, copac- 
ities, etc 


wi 


Newark 5, New Jersey 





| 





in Wheels, too... 


ALLIED WHEELS 


In Place of ONE Larger, 
Expensive Wheel! 


Gain These Advantages: 


@ LOWER COST—Reduce wheel cost! Buy Dual wheels 
for less than one single conventional type! 
GREATER FLOTATION—More tire surface on the 
ground. Spreads load suspension! 


EQUAL or GREATER LOAD CAPACITY— 
Load weight is distributed’ 


BETTER TRACTION—On wet or dry surfaces; more 
tire gripping area! 
e DESIGN DISTINCTION— 


More substantial appearance! 
Offers new design possibilities! 


STOCK SIZES, TYPES — Or CUSTOM BUILT! 


ALLIED Wheel Products, Inc. 
Dept. PE * 27 Broadway « Toledo 4, Ohic 


SLASH ASSEMBLY COSTS 


‘=> 


on light sheet metal 
assemblies -- parts -- 


ornaments, etc. 


\ \ em yy } components -- mouldings - 


my 


Washer Type PALNUT Lock 
Nuts (above) replace ordinary 
nut, lock nut and flat washer— 
cost much less—save parts and 
handling—apply fast with hand or 
power tools— provide resilient 
spring locking action that keeps 
assemblies tight. Specialized 
variations shown below 


@ °% @ 


Sealer Type 
Integral plastisol com- 
pound seals out water 
and dust, eliminates 
extra sealer washer 





One-piece lock nut and 
flat washer replaces two, 
three, even four parts 
according to application. 











Spacer Type 
Spans bosses or pro- 
truding elements; 
eliminates extra cup 
washer 


Grounding Type 


Depressed teeth in 
base cut thru non-con- 
ductive coatings to 
provide electrically 
grounded assembly 


Write for details and free samples, 
outlining assembly requirements. 


THE PALNUT COMPANY 


Subsidiary of 
United-Carr Fastener Corp 


65 Glen Road, Mountainside, N. J. 
Canada: P.L. Robertson Mfg. Co., inc 
Milton, Ont. 


WASHER TYPE 


PALNUT 
LOCK NUTS 
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m 000,000 COUNT LIFE 


SUPER-WIZARD 


1000 CPM. 

5 watts input. 
Balanced Armatures. 
4 and 6-digit mod- 
els in basemovnt, 
panelmount and 
dustproof enclosed 


types for 60, 40- 
50, 25 cycles and DC; all voltages to 230. 


Purchase cost only 18 per million counts. 


50,000,000 COUNT LIFE 
<Q 
600 


1000 counts per minute 

7 watts power consumption 
Balanced armature 

Quiet operation. No AC hum. 














Tamper proof housing 
Lubrication not required 

Available in besemount ond ponel- 
mount models—also to count dozens 
for 60, 40-50, 25 cycles and DC; all 
voltages to 150. 


6,000,000 COUNT LIFE 


<> wercuny 


4-digit Reset 





600 Counts per minute 

3 watts power input. 

A-digit Bosemount and Panelmount 
models also to count dozens — all 
voltages to 115, AC or DC. 


3,000,000 COUNT LIFE 


<> mercury 


5-digit non-reset 
600 Counts per minute. 
3 watts power input. 
Tomper proof construction. 











See your PIC Rep- 
resentative or write 








702-10 W. Jackson Chicago 6, Mlinois 
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Press Reviews. continued 
dry, aircraft, shipbuilding and metal 
working industries. Nitrogen is used 
in chemical, electronics, and food 
processing as an inert atmosphere 
Argon is used primarily in inert gas 
shielded arc welding processes 


New Divisions 


Greer Hydraulics, Inc., Jamaica, 
N. Y., has established a Research and 
Development Div. to be headed by 
Jules Kendall. The new department 
will work on guided missile systems. 


Tipp Mfg. Co., Tipp City, Ohio 
has established a new Controls Diy 
to manufacture and distribute elec 
trical industrial controls. 


Westinghouse Electric Corp., Pitts 
burgh, Pa., has created an Industrial 
Gas Turbine Dept. at their plant in 
Lester, Pa. 


Amolt Corp., Warsaw, Ind., ha 


opened a new Aeronautical Div. in 
Los Angeles, Calif. According t 
company officials, the new facility is 
wiation 


expected to increase the 


products volume by 50 per cent 


Sharon Steel Corp., Sharon, Pa., 
has appointed Louis K. Whitcomb 
as head of a new Market Research 
Div. Emphasis will be placed upon 
the development of broader uses of 
the company’s products by the metal 


working field. 
Mfg., Inc., S 


innounced th« 


Sudbury 


creahion 


Waters 
Mass.. has 
of an Electronic Components Diy 
manufacturing a standard line of coils 
chokes, condensers, etc. 


Shefheld Corp., Dayton, Ohio, ha 
Research and Develo; 
exclusively te 
auto 


established a 
ment Div. 
instruments 


devoted 
and systems for 
metrology. 


> 


Aircraft Products Co., Bridgeport 
Pa., has set up two new divisions 
l'actair Valve Div. 
and distribute precision 
draulic and pneumatic 
the Tactair Autopilot Div. will pr 
duce a new line of autopilots . 


Norton Co., Worcester, Mass.. ha 
established three new divisions: Abra 
sive Div., headed by John Jeppson 
a Refractories Div., Wil 


will manufactur 


valves, hy 


components 


headed by 


(Continued on page 483) 





PI 
New manufacturing process 
improves performance of 


CHROMALOX 
Electric Strip Heaters 


An improved manufacturing process, combined 
with a newly developed refractory material 
Offers you the finest performance in strip heaters 
Rugged and long lasting, they are industry's 
workhorse among heating elements 

So when you use the improved line of Chroma 
lox Electric Strip Heaters, you're assured of even 
better performance in the heating of platens, 
dies, kettles, tanks, ovens, air ducts and other 
applications that require dependable, acx urately 
Controiied heat . . . where and when heat is 
needed. 


Let the Chromalox Sales-Engineering stafl 
solve your heating problems electrically. 


Write for your copy 
of Catalog 50 


This data-packed catalog covers 
the design, uses and prices of 
the complete line of Chromatox 
Electric heaters, elements, ther- 
mostats, contactors and switches 

To get short tactual material 
on many additional applications 
of electric heat, send for Booklet 
F1550 “101 Ways to Apply Elec- 
tric Heat 


Edwin L. Wiegand Company 


1535 Thomas Boulevard, Pittsburgh 8, Pa 


EDWIN L. WIEGAND COMPANY 


535 Thomas Boulevard. Pittsburgh & 
| would like to have 

a copy of Catalog 50 
a copy of “101 Ways” 


& Sales-Engineer contact me 





PRESSURE TUBING 





The oil soaked streak 
down the middle of 
7 . r eee il 
High-strength, flexible Nylaflow ea te ennes 
7 ege . . floor . . . busted shafts 
simplifies installation problems sult Suse Galeton 
due to lost lubrication? 
@ No other tubing material offers the same combination of desirable properties for 
oil and lubrication lines, air lines, food and beverage lines, vacuum lines, etc. 


@ Nylaflow Pressure Tubing is different. It’s made from a tough, horn-like 
polyamide, with these superior advantages A. 


ALMOST UNLIMITED FLEX LIFE—minimum fatigue from vibration and 


continuous flexing. 


HIGH STRENGTH—highest strength per weight ratio of any extruded 
plastic tubing with corresponding high burst strength. Universal Oil Seals 


changed that picture . . . 
CRUSH RESISTANT—accidental impact won’t dent or crush Nylaflow. . ae heap + al 


CORROSION RESISTANT— impervious to hydro-carbons and practically efficiently and en 
cally. There’s a Universal 


a& eotvente. ‘ seal to fit YOUR require- 
LOW INSTALLATION COST—use Nylaflow with standard fittings. It ments too. Over twenty- 


; ix of specialized 
requires no pre-bending, is easily worked from light, compact coils. Elimi- ower = 


oil seal engineering at 
nates intermediate fittings and flexible couplings. : 
’ your service. 


PERMANENT FORMING—lines can be pre-bent to permanent position. | We invite your inquiry. 


@ Nylaflow is processed under the most rigid controls to assure highest quality and 
absoiute uniformity. It is available in short-time burst pressures of 1000 psi. and 
2500 psi. and in a variety of sizes and coil lengths. Write today for latest test and 
application data or information on how Nylaflow can solve your tubing problem. 


THE POLYMER CORPORATION OF PENNA. « Reading, Penna. 


Export: Polypenco, Inc., Reading, Penna., U.S.A. 
UNIVERSAL 


OIL SEAL CO. 
T+) 414-0 Nylon, Teflon{, Q-200.5(c2"":"82) and K-51(<terincted) | PO. BOX 74 


PONTIAC 12, MICH 


fou r ~ ma MARK 
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Press Reviews. continued 


liam G. Fallon; and a Electro-Chem 
ical Div., headed by Howard J. Daly 


Harvey Machine Co., Torrance, 
Calif., has established an Aluminum 
Structural Div. to engineer, fabricate 
and erect aluminum structures. Dr 
J. M. English will head the division 


New Motion Pictures 


All films are 16 mm, color and sound 
unless otherwise noted. 


“The Petrified River. . .”—28 min 
Ihis film covers the story of uranium 
in the United States from prospecting 
for ore to the peaceful uses of atomic 
energy. Loaned free from the Graphic 
Services Section, l S. Bureau of 
Mines Experiment Station, 4800 
Forbes St., Pittsburgh 13, Pa 


“Transformers in the Making” 


min. Progressive steps in the manufa 


ture of power and distribution trans 


— * 
mers ae shown towed tes tom 7 alid Streamliner 200 


outh Ave., St. Louis 14, Mo 


“Qty Unie 30 in, Th full-width whiteprinting 


film shows the production of w 


rope from basic steel making to th " 
testing of the finished rope. Colo fe t $ 00 
rado Fuel and Iron Corp., 575 Madi- or Jus a 


son Ave., New York 22, N. ¥ 
. AT Last—economical printmaking in full 42-inch widths! 


“The Science of Making Brass” Here’s the brand-new Ozalid Streamliner 200. This compact, 
29 min [he movie explains the low-cost table-model whiteprinter gives you solid production 
process of making brass and other capacity ... turns out a print in seconds. 
ypper alloys in the forms of sheet, It’s perfect for the small office—priced low for any 
rod, wire and tube This picture budget. And it’s an ideal “‘stand-by”’ for the big printroom. 
recently won first prize for technical Use it when other equipment is out of service. Use it for 
films at Turin, Italy. Loaned free by short run “rush’’ work—without costly interruptions of 
Modern ‘Talking Pictur Service. volume printmaking. 
nas PE Peas FOew Seer Ones ws With all of these “pilus” features: 
@ full 42-inch printmaking capacity 
Name Changes @ compact design—only 22” high . . . 27" deep 
@ simple, easy-to-operate controls 
@ automatic stacking 
@ sharp, fully detailed prints 


The name of General Electric’s 
lrumbull Components Dept. has 
been changed to the Circuit Pro : - 
tective Devices Dept. The acw name For all the facts on the Streamliner 200, call your local 
was selected as the most descriptive of Ozalid representative, or write: Ozalid, Dept. O-11, Johnson 
the kinds of products that this Gen City, N.Y. 
eral Electric component manufactures 


for low-voltage electrical distribution Cs Al | >>) 
systems. 4 


Horning-Cooper, Inc., Monrovia, 
Calif, has been renamed Cooper : - . 
Development Corp. The company First name in whiteprinting 
specializes in the development of 


rocket and missile systems 
A Division of General Aniline & Film Corporation. In Canada. Hughes Owens Company, Ltd , Montreal 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities innical, selling, eMfce, skilled, manual, ete. 





Employment Agencies 


Civil Service Opportunities 
Employment Services 


Selling Opportunities Wanted 
Selling Opportunities Offered Labor Bureaus 


RATES—— UNDISPLAYED 


$1.80 per line, minimum 3 lines. To figure advance payment 
count 5 average words as a line. 


Box Numbers—counts as 1 line. 
Position Wanted ads are ', of above raw. 


Discount of 10% if full payment is made in advance for 4 con 
secutive insertions. 
Not subject to Agency Commission. 


Positions Vacant 
Positions Wanted 
Part Time Work 


NATIONAL DISPLAYED 
The advertising rate is $27.40 per inch for all advertising ap 
Vy RAGE pearing on other than a contract basis. Frequency rates quoted 

on request. 


An advertising inch is measured %” vertically on a column—8 
columns—30 inches to @ page. 


Subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of PRODUCT ENGINEERING, P. O. Box 12, N. Y. 36, N. Y., for Oct. issue closing Sept. 19th 


ENGINEER 


LAMSON CORPORATION 
BILLMYRE BLOWER DIVISION 


Application and Design Engineer- 
Pressure Blowers, 











Engineers . . . Mechanical Design 


YOU CAN LOOK AHEAD HERE and SEE ADVANCEMENT 


. « » professionally and salary-wise. 


Since 1953 the Small Aircraft Engine Department of General Electric has 
nereased its staff phenomenally and for a very definite reason . the pro- 
gress of reanization in developing outstanding products in s compara 
tively new field 


the 


Most recent proof of this is the new T-58 turbo which you've probably 
read about in newspapers and professional journals This power plant is 
notable for a number of revolutionary advances, including the basic one of s 
power-weight ratio of more than 4 to | 


ing in Medium 


Now a whole fan Central Vacuum Cleaning and 
haft and turbop engines are 
\ HAND IN THE PROGRAM 
speed machines and broad 


of new small-sized but giant-powered turbo-jet, turbo 
being developed AND YOU CAN HAVE 

f you qualify through a knowledge of 
experience in any of the following 


Industrial Exhaust Systems. Small 


dynamic division expanding rapidly 


design 


high 


€ 


offers exceptionally interesting 
challenging opportunity to a 
with capabilities in this specialized 
field 


design, market expansion in imme 


* solid mechanics 
* vibrations analysis 
* mechanical analysis 


* stress analysis 
* experimental analysis 
of mechanics 


man 


Contemplated product re 


ving parts ompressors, com 
ontr components 

f General Electric's extensive benefits, plus . . 
creationa! facilities of Boston and vicinit diate prospect 
in complete confidence to » . 
For further information 
Mr. T. S. Woerz (Section R-A-1(2) di : 

. . and interview, write 
Small Aircraft Engine Dept. 


Director of Personnel 
Lamson Corporation 


GENERAL @@ ELECTRIC 


Mass 


Syracuse 1, New York 


rn nue, West Lynn 














LEGAL NOTICE 
STATEMENT REQUIRED BY THE ACT OF AUGUST 
24 2, AS AMENDMED BY THE ACTS OF 
MARCH 3, 193 AND JULY 2 946 Tit 
1 i 


Sta 
G 


Scientists And Engineers For Acoustic Research 


The expanding and diversified work of our Acoustics Group offers unusual opportunities 
for versatile and imaginative research scientists. Positions are available for exper- 
lenced personnel, as well as recent Electrical Engineering, Mechanical Engineering or 
Physics graduates, in the following flelds of applied acoustics: 


ARCHITECTURAL ACOUSTICS INDUSTRIAL AREA QUIETING 
ELECTROACOUSTICS VIBRATION PROBLEMS 
ULTRASONICS PROPERTIES OF MATERIALS 
MACHINERY NOISE REDUCTION ACOUSTICAL CALIBRATION 
SOUND PROPAGATION 
Currently we have over 30 industrial and government projects in operation. Professional 


development is encouraged through publication of papers, participation in professional 
activities and our educational program providing tuition-free graduate study. 


nited tes € ection 2 
SHOWIN THE OWNERSHIP 
MANAGEMENT, AND 

CIRCULATION 
et Engineering shed m 
1-October, at A 
The name and address 
r busine manager 


raging editor a ness 
Graw-Hill Publishing Company 
Street. New York N Edit 


If you are interested in this excellent opportunity to advance professionally, besides 
receiving an excellent salary, write: 


A. J, PANERAL 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 
10 West 35th St. 


e St.. New York 
ton Fund, Inc 





p « . wning 

Chicago 16, Illinois bonds 

include, 1! 

or securit der appears 

ny as trustee n any other 
wf the rs r corpor 








PRODUCT ENGRS. (3) 


ASSISTANT GENERAL MANAGER 
17000 


w be responsible for small experimental plant 
and medium sized but growing research department. 
Experience in Research and development with spe- 
al machinery desirable ©. degree preferred 
but experience without will be considered 
JOHN BALKANY 


6 N. Michigan Ave. Room 708 Chicago 2, IIiinols 








8,000 to 12,000 a year 
Top grade progress mfg. seeks project level engrs 
experienced in appliance, instruments or power tool 
research & development. These are perm., non- 
defense positions. Ali replies confidential. Prompt 
responses. Contact 


J. J. COOPER Rm. 940 
64 E. Jackson Bivd., Chicago, Ill., WA 2-1918 








484 


s and security holde t appear upon the 
k f ompany as : ld stock and securi 
le owner 


the « 
ties in a capacity other than that of a bona f 
McGRAW-HILL PUBLISHING COMPANY 
By JOHN J. COOKE, Secret 
Sworn to and subscribed before me this 1 
September, 1956 
JANET A. HARTWICK 
March 30 957 


My Commission expires 
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EMPLOYMENT OPPORTUNITIES 


QD DADAQNOAODDAQ 


MADAAMAAAS 


SYLVANIA’S 
ELECTRONIC DEFENSE 
LABORATORY 


on the San Francisco Peninsula) 


* a 
% \ 0 a 


PHYSICISTS, : 


needs 
MECHANICAL ENGINEERS 


for research and development in 
electronic warfare. 


The Laboratory is engaged in 


(Back in 
1895, 
that is) 


creative work in a variety of 
fields. 


Specialized experience in mili- 
tary design or electromagnetic 


» | 
’ / Ooh, @ 
(fGd. Wy 


fields is desirable but not re- 


me 5/ 
pr! 


= 


quired. It is more important 
that candidates be engineers 


GOQGOGOS 


A short 61 years ago, there were those 


with Initiative and imagination 


Liberal benefit program includ- 
ing part time off with pay for 
advanced study at nearby uni- who claimed that the great work had oll 
versities and reimbursement for been done . . . that no new discoveries 
one-half the cost of tuition. 
of major importance were likely to be 


TA 
par) 


Outstanding insurance, retire- made in the future. Af that very time, 


ment and medical programs however, Professor Wilhelm Roentgen 
Our laboratory is located five . Si had begun a series of experiments des- 
miles from Stanford University, = > : tined to reveal a force of nature thot 
close to excellent schools and in . , 


would revolutionize medicine and tech- 
an ideal climate. 


nology and become an instrument for 
RELOCATION EXPENSES PAID ' — deeper probing of the structure of mot- 
ter—the X-Ray. 
Please send complete resume to: 
J. C. Richards 


SLECTRONIC DEFENSE LABORATORY The 1895 cry certainly doesn't apply today! Farnsworth 
PO BOX 205 needs and wants qualified physicists and electronics 

Mountaia View, California : engineers for research,development and production on 
li ideas even more revolutionary than Roentgen’'s: Missile 
guidance, control and test equipment systems, micro- 
waves, radar and countermeasures, infra-red systems, 
industrial electronics, antennas, transistor and pulse 

DESIGN ENGINEERS circuitry and packaging. 

Sealed tp Ue tae ins mae. tae oe eee If you feel lost in a labyrinth of detail and routine . . . 


— . . ~ five years Here 0 ap enaaetees : ! 
Srossesing cquioment sed slice estemeien, te & want a challenge as well as a change . . . you'll find 
are available for designers In these areas’ Small 
euhantnera, clectromechanical devices, and ma- ENOUGH HERE TO CHALLENGE 


chine design 


MECHANICAL ENGINEER A HUNDRED ROENTGENS! 


A graduate mechanical engineer is needed to handle 
a program of systematic investigation and testing of 
new business machine devices and auxiliary prod- 
wets; involves some technical report writing 





RECENT GRADUATES 
Are you dissatisfied with your position since grad- 
uation? A medium-sized company such as Stan- 
dard Register will give you the opportunity for 
growth and individual expression not permitted in 
your present situation 


These positions are with a well established. progres- Address Technical Employment Director 


sive manufacturer of business forms and mechanical 
and Integrated Data Processing, Excellent employee FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 
a ee SO A Division of International Telephone and Telegraph Corporation 


Professional Employment 
THE STANDARD REGISTER COMPANY 


Sars MAMA DAAAAaAaaa 
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EMPLOYMENT OPPORTUNITIES 





h» 


Interesting positions open for 


MECHANICAL ENGINEERS 
Research and Development 


} -_o 





projects in the following fields: 


Mechanism Analysis 


10 West 35th Street 


Experimental Stress Analysis 


B.S. to Ph.D. in mechanical engineering with 3 to 5 years’ experience in one 
of these fields essential. These are permanent positions offering an opportunity 
to use your initiative and creative ability. We offer excellent employee bene- 
fits including tuition-free graduate study. 


For employment application. call CAlumet 5-9600, or write 
Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 


on a wide variety of 


Machine Design 
Servomechanisms 


Chicago, Illinois 





SEARCHLIGHT 
SECTION 


DISPLAYED RATE 
Individual Spaces with border rules for promi- 
nent display of advertisements. 
The advertising rate is $16.85 per inch for al) 
advertising appearing om other than s con- 
tract basis. Contract rates quoted on request 


UNDISPLAYED RATE 

$1.80 a line, minimum 3 lines. 

Bowe Numbers—Care of publication count as one 
line. 

Discount of 10% if full payment is made in sd 
vance for 4 consecutive insertions. 

Bquipment Wanted or For Sale Advertisements 
acceptable only in Displayed Btyle 











DEVELOPMENT ENGINEER 
RESEARCH 


Northern Ohio Plant—Leading Concern 
in its Field—Experience Testing and 
i Automotive Brake Linings— 

Supervise Dynamcmeter 
Gateune Contact. Etc.—Salary Open— 
Please Submit resume with Personal— 
Educational and Employment Back- 
grounds, including salary desired. De- 
gree Required. 





5S. K. WELLMAN CO 
200 Egbert Rd. Bedford, Ohio 








DESIGN ENGINEER 


Well situated Central Connecticut Company 
which is in the process of growing from the 
classification of small to that of medium size 
has opening for a ) any engineering graduate 
with a minimum of two years of design expe- 
rience preferably in the field of hydraulics 
This man will receive directly from the Chief 
Engineer projects which are interesting and 
challenging and will give him a diversified 
knowledge of the company’s rapidly expand- 
ing product line. Projects are primarily in the 
aircraft and atomic energy Ids. Excellent 
working conditions and potential for personal 
progress as well as participation in company 
growth. 

P-3271, Product —_~ 

Classified Adv. Div. 

Box 12, New York 36, 


ing 


P @& N. ¥ 








Mechanical Engineer—3M Company 
Machine or Product Design 


Outstanding opportunity for a Mechanical 
Engineer in a position with a future in 
one of America’s top growth companies. 


Experience in experimental or production 
machine design and development required. 


Engineering Comes preferred— industrial 
equivalent considered. Age and salary 
open. 


Write—Technical Employment Manager 


MINNESOTA 
MINING AND MANUFACTURING CO. 
St. Paul 6, Minnesota 








CL FeTercAL Ee EUSINEERS 


T Aig ty fy 
TO $12,000 PER Yea 

For design, development of eae and re 
circuitry which measures conditions such as 
erature, fluid flow and pressure. Experience | 
industries as oll refineries, public utilities 

gas, electrical) would be entirely acceptable 

assumes all expenses. 

28 E. Jackson Bivd Chicago 4, 

MONARCH PERSONNEL 


lated 
temp- 








| 


j not essential. 
| tunity 


| Wanted: 





REPLIBS (Boz No.): Address to office nearest you 
c/o This publication Classified Adv. Div. 
NEW YORK: P. 0. Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 








POSITIONS VACANT 


Wanted: Mechanical and Structural design 
engineers and draftsman for plant layout 
work and automatic equipment. Work in- 
volves board work and some field work. - 
perience in pulp or paper mill helpful but 
Location South. Good oppor- 
for desirable applicants. Give experi- 
and salary range with application 
03, Product Engineering. 


ence 


P-27 


Electrical 
for general plant 
automatic control. Give experience and pres- 
ent salary range with application. Location 
South. P-2704, Product Engineering. 


power layout 


Refrigeration Engineer a progressive, mid- 


| western manufacturing concern needs a re- 


frigeration engineer with considerable experi- 
ence and creative ability. 


or equivalent. Minimum of 5 years experi- 


ence in refrigeration design and application. | 


we} eoent opportunity for 
P-; Product Enginee ring. 


EMPLOYMENT SERVICE 


qualified man. 


Mechanical Engineer design 8 years experi- 
ence in design of small mechanical devices 
such as instruments automotive parts 30-45 
fee paid 10,000. Edwards Employment Agen- 
cies, Inc., Executives-Engineers 73 Warren 
St., New York 17, N. Y. Barcley 6-3672 


Engineering draftsman | 
work also 


Graduate engineer | 





ALUMILITED ALUMINUM 


Flat & Embossed SHEETS 
Die formed panels used for store fronts, 
signs, trailers, displays, dryers, etc. 
Anodized sheet supplied for al! purposes. 


LUSTRIK, Inc. Res. tm. 


3235 Frankford Ave. Philadelphia 34, Pa. 








Special Pre- Publication Offer 
CIRCULAR SAW HANDBOOK 
BAND SAW HANDBOOK 
Bdited by Henry C. Atkins 
Former Supt. of B. C. Atkina Co 
Contains vital information for equipment mfgrs, 
sawmill! operators, maintenance men, spprentices. 
$5 per copy Order from 
CHA'N SAW AGE Portland 66, Oregon 








- PROFESSIONAL 
SERVICES 








ARNOLD E. RUDAHL 


Blectro-machanical Product Buginesrtn 
@ Magnetic devices, synchro, servo, control compon 
ents, specific- ormance motors, from appliance 
drives to automation instruments 
. — designed, specification 


Oo- ‘ordinate Cteqment of component, system and 
totype and engineering quantity pro 


technical procure 





STANDARDS ENGINEER 


Position open for 
engineer w 


either electronic or 
th some electronic experience 
in Standards Section. Previous manufacturing ex- 
lepce required Must be familiar with parts 
numbering systems and standardization procedures. 
Wonderful opportunity in growing concern. Com 
plete employee benefits. Enjoy the advantages of a 
mall mid-west city 


industrial 
for work 


pe 


Send complete details and photo to 


Personnel Director 


GATES RADIO COMPANY 


Quincy, Illinois 








New “SEARCHLIGHT” Advertisments 


received by 10:00 A.M. Nov. 16 will 
appear in the December issue. subject 
to space limitations. 

Classified Advertising Division 


PRODUCT ENGINEERING 
330 W. 42nd St., New York 36, N. Y. 








duct 
$27 Mest Putnam Ave Greenwich, Conn. Tel. : 8-7995 








Your Inquiries to 
Advertisers Will 
Have Special Value 

—for you—the advertiser—and 


the if 


this publication. Advertisers value 


publisher, you mention 
highly this evidence of the publi- 
cation you read. Satisfied adver- 
tisers enable the publishers to se- 
cure more advertisers and—more 
advertisers mean more informa- 
tion on more products or better 


service—more value—to YOU. 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Accelerometers 





Accumulators 


Actuators 
Electrica! 
Mechanical 


Adhesives . oes 
Aluminum Alloys 38.39, 84-85, 


Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


Assemblies 
Electrical 
Hydrautic 
Pneumatic 284. 
Structural 


248 .249, 


Axies 


Balls 
Bars 
Metal 4, 15, 103, 
Bearings 
Ball 78, 83, 134, 233, 254, 


385, 397, 440, 


458, 


4 Product Of 
Minneapolis-Honey well 
Regulator Co 
Minneapolis 8, Minnesota 


NNEAPOLE S 


Honeywe 


il 





Jewel 
Miniature 
Needle : . 78, 23 
Roller 4th Cover 26-27, 78, 
239, 254, 340, 385, 
66 348 


Bellows 435 
Belt Lacers 441 
Belts ... 263 
-77, 88-89 
Belts, V .. 263, 334 
Benders 28-29 


Bi-Metal . : 487 
Blowers 419, 446, 476 
Bolts ... 32, 336, 400 
Books 402, 474 
Boosters 75 
Boots .. 2nd Cover 


Sleeve 


Belts, Timing 


Brakes 
Electric 
Hydraullc 
Mechanical 
Pneumatic 


Brazing 

Bronze 2. 74, 84-85 
Brushes 475 
Bushings 313, 314, 348 


Bushings, Strain Relief 416 


Cam Followers 
Cams 
Capacitors 
Carbon 

Carbon Parts 
Castings 20-21, 245, 
Castings, Centrifugal 

Castings, Precision Investment 
Ceramics 


Chains 
Bead . 
Conveyor 117, 304, 

117, 304, 381 

Silent . . 117 

Continued on p. 488 
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ri tees the 
w - — element 
r magnet * geom temper- 
to drop teow ard “e an ae 
a lower témperature. The magnet 


The clock is geared to a cam under the day-night disc. The ingenious 


design allows each adjustment lever to operate independently of the 


other. the cam-follower arm riding the low or high contour of the cam 


engaging the white or brown adjusting lever, respec tively 


Chace Thermostatic Bimetal is available in 28 types, in strip, 
coil or completely fabricated and assembled elements made to 
your specification. Write for new 44-page booklet, “Successful 


Applications of Chace Thermostatic 


Bimetal,”’ containing 


interesting uses of bimetal, formulas, calculations, ete. 


W. M. CHACE CO. 
Theunostalic Bimelal 


1607 BEARD AVE., DETROIT 9, MICH. 














SPECIALTY 
MANUFACTURER 
SAVINGS 
SMALL PARTS 


FASTENERS 


Multiply these case histories a thou- 


sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our cusfomers in the course of a 

year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “stock” sizes. These 
illustrations show that Hassall—a 
specialty supplier —can show 
you substantial savings, better 
deliveries and technical assis- 
tance on your small parts and 
fasteners. 

Proof? Send us your specifica- 
tions or write for catalog. 

John Hassall, Inc., P. 0. Box 

2233 Westbury, Long Island, 

New York, 





history ey Re 


REQUIRED: 


Less costly manufacturing 
method for this small stain- 
less steel fluted Pin which 
cost $19.20 per M as a 
screw machine product. 


HASSALL SOLUTION: 


Cold forming by Hassall at 
@ cost of $2.95 per M gave 
the customer an 85 % cost 
reduction on this port. 











SE 
CisTORY 89 


REQUIRED: 


woking for low 


drels for rotary 


brushes . 


HASSALL SOLUT ON: 
Hassall- originated rae 
id-' i replac 
pe end with tum 
art round end; — 
tained rigid specificat 

for straightness and wd 

low-cost product 

possible. 


@ssai/", 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 487 


Chemical Treatments .-310, 427 
Chokes 271-272 
Chromium Alloys 50-51 
Clad Metals 31 
Clamps .. 440 
Clamps, Hose 463 
Clips, Electrical 444 
Closures 109 


Clutches 


Mechanical 326, 330, 346, 


Coatings. . 310, 427, 428, 453 
Coils 
Cold Headed Parts 


Connectors 
Electrical 
Hose 
Tube 
Contactors 
Contacts & Contact Materials.31, 248 


Control! Panels & Switchboards...... 
101- 


Controls 
Electrical. 69, 98, 101-102, 
305-306, 362, 377, 
98 


Electronic ’ 
Hydraulic 298, 315, 
Mechanical 416, 
Pneumatic 42-43, 319, 


Conveyor Belts ° 
Copper & Copper Alloys 84-85, 
Cork Compositions 

Counters 17, 
Couplings (see Connectors, Electrical) 


Couplings 
Mechanical 326, 


Cylinders 
Hydraulic 75, 261, 275, 287, 
366, 
75, 261, 275, 287, 
351, 366 


Pneumatic 


410, 446 

. 28-29 
Die Castings .49, 256-257, 278, 392 
Dimmers 362 


Decaicomanias 


Deep Drawing 


Drafting 
Machines 35, 270, 323 
Supplies 323, 405, 455, 468 


Drives 
Adjustable Speed 
Shaft Mounted 
Timin 
Variable Speed 


86-87, 401 
2 


: 95 

76-77, 88-89 

42-43, 56-57, 79, 115 
128, 292, 295, 381, 426 


Electrical & Electronic Components, 
Custom Made (see aiso Production 
rere 297, 417, 492 

Electrochemical Finishes & Treat- 


ments 453 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Now...Cannon-Muskegon offers 


complete 





VACUUM 
MELTING 


service 
and 
UltraMet 
alloys... 


Engineerin 


Services (see aiso Pro 
duction 


ervices) 84-85, 105, 316 
333, 415 


Engines 266, 333, 393, 454, 470 
Expanded Metals 418 
Extrusions 


Metallic 103, 243, 282, 449, 498 
Non- Metallic 314, 350 


‘ Now available gre: 


stainless, tool and die, magnetic steels — 
high-temperature, corrosion-resistant, ex- 

pansion alloys—bearing steels — electri- 
a8 cal and electronic alloys— special alloys 


307, 
286, 290, 


Fabricated 
Fabricated 


Plastics see Plastics 


Fabricated Steel (see Pilate, Fabri 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weildments) 


Fastenings Methods 118 


Felt 

Fibre 
IGHT NOW .. . Cannon-Muskegon 
provides you with a ready source of 

super-clean, superior strength alloys to 


in test or production quantities... 
with accurately predictable properties 
Ferrous, nickel and cobalt-base alloys 


Fibre Glass 
Filters 


Alr 284-285, 412, 445, 
Hydraulic 412, 445, 


Finishing Equipment & Supplies 
Fiexible Couplings 446. 
Flexible Shafts 237 


Forgings 28-29, 245 


302, 328-329, 
399, 


meet complex metallurgical applica- 
tions. Our completely equipped and 
expertly staffed vacuum melting facili- 
ties as well as chemical, physical and 
metallurgical laboratory can help you 
find, test and produce vacuum 
melted alloys for any application... 


are poured at pressures from 1 to 10 
microns — resulting in extremely clean 
metals for smoother surfaces... 
greater tensile strength, ductility and 
wear life. ..and higher electrical and 
magnetic properties. Contact Cannon- 
Muskegon for facts. 


Friction Materials 12, 334, 


Furniture, Engineering Dept 354, 


We offer industry 


G . = e@ Materials for remelt — 
under conventional air melting, 
gas, vacuum. 


Gages, Pressure or Vacuum 352 - 


Gaskets 119, 317, 433, 461 


Motor Re.- 
3rd Cover 
56-57, 113, 292, 345, 359 


6, 11, 244, 280, 318, 499 


Gear Motors (see also @ Casting development — 
includes research and experimental fa- 
cilities for investment, shell mold, dry 


sand, and permanent mold castings. 


Gears 
Generators 
A-C 


346, 
D-c 346, 


Graphic 


@ Ingots or cast billets — 
for rolling, forging or extruding in indi- 
vidual weights up to 250 pounds. 


Bam 
Unrra Met 
dct anatiilaens f VACUUM-MELTED ALLOYS ¥ 


Hose & Tubing 69 | Write for ovr New FOR INDUSTRY 
ae Bulletin on Vocuum- 
Fluids a ee! Melting and Air-Melt- 
ing facilities, prod- 

ucts and service 


Charts 


Grommets 





Finest laboratory and production 
equipment is used in our vacuum- 
melting operation . .. available to 
you. Let our metallurgical special- 

Heat Exchangers ists help you solve your alloy 
Heating Units 404, 408, 462. problem. 
High Temperature Alloys 120. 282 


Hydraulic 


CANNON-MUSKEGON 


CORPORATION 
2877 Lincoln Street Muskegon, Michigan 


METALLURGICAL SPECIALISTS 


I 
Inspection Equipment 


Continued on p. 490 
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CD UNITS 


...inereased our 
HOLE PUNCHING PROFITS 


Continued from p. 489 


instruments 
Electrical 
Mechanical 
For punching round Insulation 
or shaped holes up 
te 2” dia. in %" 
mild steel. 


Other WALES units 
available for punch- 
ing holes up to 3/2" 
dia. in stock up to 
%" thick. 


L 


Laminated Plastics (see Plastics 
Laminated) 


Latches 
Lubricants 404 


You can always save TIME and MONEY with Lubricating Equipment. .277, 284-285, 
WALES CD Units. ELIMINATE stripper plates, 
custom punches and dies. 


CD Units are mounted in sets — outside the press. 
Change set-ups in ‘jig time’. All parts are interchange- 
able. Maintenance costs are pared to the bone. Align- Magnesium Alloys 


ment is automatic and accurate. Manganese Alloys 
Metal Bonded to Plastic 


Press down-time is practically non-existent. For 
Metal Forming 


multiple hole punching, nothing equals the speed and Pet 
simplicity of WALES CD punch and die assemblies. ‘Electrical 


Moldings 

Glass (see Glass Parts) 

Plastics (see Plastic Parts) 

Powdered Metal (see Powdered 

Metal Parts) 

Rubber (see Rubber Parts) 
Showing WALES CD Units in Molybdenum Alleys .... on 
same set-up with WALES BL Motor Reducers (see also Gea 


_ 6 
Hole Punching Units and prnnagies - 
WALES Type N Notching Motor Starters 104, 305-306, 377 


Units in punch press. Motors, A-C 
Fractional ..3rd Cover, 16, 48, 52-53 
56-57, 60-61, 63, 123, 130, 292, 335 
337, 345, 359 370, 388, 403, 430, 434 
452, 456 
Integral .3rd Cover, 16, 48, 52-53 
56-57, 60-61, 63, 110-111, 335, 337 
345, 388, 430, 434, 452, 456 
Sub-Fractional 48, 60-61, 130, 380 


Send for BULLETIN No. 14K 403, 430 


Motors, D0-C 
The CD story is factual and Fractional... 48, 52-53, 56-57, 60-61 
sure to sugges! many ways to 63, 23, 130, 335, 337, 345, 359 
enable your hole punching 388, 403, 430 
Integral 16, 48, 52-53, 56-57, 60-61 
shop to make more money. 63, 110-111, 335, 337, 345, 388, 430 
Sent free. Sub-Fractional .48, 60-61, 130, 403, 430 


Motors, Hydraulic 45, 298, 301, 303, 315 
419 
WALES Zi com ANY 


479 
"the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. Name Plates 
Nickel! Alloys 


Nuts 32, 54 “, 118, 132, 336, 374 
02, 410, 444, 476, 


1PPIT OF CANADA LTD... HAMILTON, ON 
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P 


Packings .. ..241, 317, 369, 
Paper .. , 

Perforated Metais 

Phospher Bronze 


Photographic Equipment 
tn teste« ee - - 


Pillow Blocks 
Pins .37, 
Pipe ‘ . tcontaeuneevs 
Plastic Parts 273, 297, 331, 344, 

406, 422, 450, 


. 18-19, 33-34, 96, 107, 114, 
331, 344, 450, 482, 


.250, 273, 290, 
283, 290, 365, 
4, 


250, 
Piastics 


Piastics Fabricated 
Piastics Laminated 
Pilates 
Pilates, Clutch esoes ae 
Plugs . .248-249, 
Potentiometers 


Powdered Metals Parts. .24-25, 44, 99, 
313, 
Power Packs 
Hydraulic 
Power Take-offs 


Production Machines & Processes... 
280, 322, 422, 


(see also Engi- 
105, 297, 415, 


Production Services 
neering Services) 
Programmers 


Protective Devices, Motor 


Pulleys 


Pumps 
Air. 
Liquid. 


, 445, 

45, 58, 298, 301, 312, 315, 

410, 414, 419, 445, 475, 
Vacuum 


Racks 
Ratchets 
Recorders 279 


Regulators 
Pneumatic 


220, 251 


284 


362, 
432, 


35 
405, 
293 
272, 
404 


Relays 271-272, 309 


Reproduction Equipment 

Reproduction Supplies. .247, 323 

18-19, 41, 81, 92, 
122, 271 
71, 332 


Resins 
Resistors 
Retaining Rings 
Revolving Joints 
Rheostats 271-272, 
Rings & Loops 
Rivets 118, 264, 


Continued on p. 492 
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talk about 
know how 


“Look before you leap 


Place your trust on the sh 


moldin gv 
backs and keen flexible minds 
tell you quickly whether your part 


can best be mol 


you better 

And, most important of all 
dependat l 
They 
quotation or 
to another 





aever f from one 


unce 
They deliver to your 
specincations 
Designing, moldn 
all on solid ground all in one p 
And, if it's acrobatics you 

bere, they'll jump at the chance to 
help you over a hu 

Why not call right now? 


want 


BRANCH SALES OFFICES 


New York, Mt 
Rochester 
Chicago 
Detroit 
Philadelphia 
Dalics 

San Gabriel, Cal 
St. Lowis 
Atlanta 
Toronto, Can 
Beverly, Mass 


MO 4.4866 
Hillside 0626 
Merrimac 7-T830 

Jordan 6-0743 

Hilltop 6-6472 
Lakeside 6-5233 

Atlantic 7-9633 
Parkview 5-9577 
Cedar 7-5516 

Oliver 7896 
Telephone: 65 


Vernon 


— fe 


ulde rs 

of a resource who knows one job best 
thermosett ng plastt ‘ 

At Kurz-Kasch, you can be sure of strong 
They 


ty is a Kurz-Kasch keywe 


one delivery schedule 


in plastics too... 


led in one of the basi 
phenolics or if the newer Teflon or 
giass-reinforced polyesters would sé 


with precision 
aking, production are 


an 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS. 


-kasch 


1415 S$. BROADWAY, DAYTON 1, OHIO 





VARIABLE 


As smail as a quarter 
in diameter 


Multiple switching 
sequences 


in a switch only 15/16" in diameter 


Centralab Series 100 
Sub- Miniature 
Rotary Switch 


itary and 


A lightweight, ultra-small switch with the 
electrical rating of larger switches 

Available up to 12 positions. Make and break, 
resistance load, 1 ampere at 6 volts d.c.; 

150 milliamperes at 110 volts a.c.; current 
carrying capacity, 5 amperes. 

Sections are ceramic — Centralab Grade 

L-5 Steatite. Wafers can be stacked up three 
sections per shaft. 

Meets the corrosion-resistance requirements — 
and exceeds the insulation resistance — 
specified by MIL-S-3786 


Write for Technical Bulletin EP-; 


for complete er gineering data. 


A DIVISION OF GLOBE-UNIONINC. 
918K East Keefe Avenue * Milwaukee 1, Wisconsin 
In Canada: 804 Mc. Pleasant Road, Toronto, Ontario 


~~ ae E ~~ a 


PACKAGED CERAMIC 
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Rod Ends 


Rods 
Metallic 
Non-Metallic 


Rolls 
Rubber 
Rubber- Bonded -to- Metal 

Rubber Parts 273, 314, 317, 334 
Rust Proofing 427, 428 


104, 235, 267, 378 


Screw Fasteners 


32, 62, 124-125, 229 
355, 368, 400, 410, 437 


Screw Thread Inserts 


Screws 


Sealants 


Seals 64, 241, 277, 300, 317, 321, 
396, 411, 433, 458, 461, 


Shapes Rolled Formed 28-29, 276, 
Sheaves 


Sheets 
Metal 4, 95, 103, 339, 447 
Plastic 18-19, 283, 365 


Silicone Rubber 267 
Silicones 34-35 
Slides 457 
Solenoids 364, 391 
Spacers 


Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, Etc.) 
80, 94, 118, 229, 264, 336, 349, 363, 

400, 410, 


Speed Reducers.79, 106, 128 292, 295, 
Spinning 


Springs 265, 446, 472, 


Sprockets 280, 386, 


Stampings 24-25, 297, 346, 463, 


Steel 
Alloy 15, 20-21, 46-47, 50-51, 231, 
371, 409, 

Carbon 231, 371, 

Coated 

Stainless 4, 24-25, 46-47, 50-51, 
103, 231, 282, 299, 339 364, 473, 489 

Textured 2 

Tool 282, 489 


Strainers 445 


4, 112, 120, 231, 339, 371 
426, 451 


Structural Forms & Shapes 276 


: 8, 72-73, 220. 269, 271-272 
305-306, 320, 338, 368, 451, 492 


Swivel Joints 324 


Strip, Metallic 


Switches 


T 


Terminals & Terminal Boards 90-91 
101-102 


Testing Machines & Equipment. .246, 358 


RESISTORS SwiTCHes ELECTRONIC CIRCUITS CAPACITORS SEMICONDUCTORS 


Thermistors .. ; : ; 122 
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Thermostats 
Timers 

Timing Motors 
Titanium 

Torque Converters 
Tracing Paper 
Transducers 
Transformers 
Transmissions 
Traps (Steam) 


Tubing 
Flexible Meta! 
Plastic 
Seamless 
Welded 


Universal Joints 


Vv 


Valves 

Air 1, 252-253, 284-285, 287, 291 
357, 394, 408, 422, 

Control 
Hydraulic 287, 291, 301, 315, 351, 
375, 394, 404, 408, 416, 421, 434, 
Solenoid 1, 252-253, 291, 351 
408 


Vibration Dampers 
Mechanical 


Vibrators 


Vibratory Equipment 


w 


Washers 62 
Washers (see Packings 
Wear Materials 
Welding 

Equipment 

Nuts 

Supplies 
Weldments 
Wheels 
Whiteprinting Equipment 
Wire 4, 15, 65 
Wire & Cable 
Wire Cloth 
Wire Forming 


Zink 
Zinc Coated Strip 
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for the 


WRITE US 
FOR 
RECOMMEN- 
DATIONS 


‘ 
‘ whee 
lemme" 
sat nreversivie 


ELECTRIC WHEEL COMPANY 


2805 SPRUCE ~ QUINCY, ILLINOTS 








INDEX TO 
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This index ia published as @ con 
ae & Go sate. cee re 


taken to make 
PRODUCT ENGINEERING. a 
sumes no responsibility for errors 
or omtsestons 


AMP, inc. 
Acme Chain Corp. 
Acme Rubber Manufacturing Corp... 
Acro Switch Div., Acro Mfg. Co 
Acushnet Process Co. 
Aetna Ball & Roller Bearing Co 
Allegheny Ludium Steel one 
Allen-Bradley Co. 
Allen Mfg. 
Allied Research Products, 
Allied Wheel Products, Inc 
Allis-Chaimers Mfg. C 
Allis Co., Louis 
Alpha Molykote Corp...... 
Aluminum Co. of America. 
American Brass Co. . 
American Chain & Cable Co., 
American Hard Rubber Co 
American Insulator Corp. 
American Metal Hose, 
American Brass Co........ 
American Screw Co. . 
American Stee! & Wire Div., Ss. 
Steel Corp. ........46-47, és” 103, 112 
Ampco Metal, iInc.... 449 
Arens Coatrols, inc ‘ue = 
Armco Steel Corp 
Armstrong Cork Co.. : 
Arrow-Hart & ~ageen Electric 
Co. .305- 
Associated Spring Corp 
Atkomatic Valve Co e 
Atlantic Screw Works, Inc... 
Automatic Electric Sales Corp. 
Automatic Switch Co. . . 
Automatic Temperature Controi Co. ‘ 
Avery Adhesive Label Corp. 


Bakelite Co., Union Carbide & Cartan 
5 


Corp. 
Baldor Electric Co., Electric Motor 5 
33 


Div. . 
Baldwin- Lima-Hamilton Corp., 
Standard Steel Works Div. 
Barber-Colman Co. 
Barksdale Valves 
Bead Chain Co... - 
Beaver Precision Products, Inc 
Bendix Aviation Corp., Eclipse 
Machine = we 
. * Bethlehem teel 
SPF eliminates shortcomings of other methods of Bird Co., Inc., Richard H. 
securing removable structural panels Blood Brothsrs, Machine Div 
wg Rockwell Spring & Axle Co 
Bodine Electric Co. 
® gives all the advantages of a thread plus Srideer Laboratories “ Div. 
continuous thread engagement shaw-Fulton Controls .. 
Browning Mfg. Co. 
@ overcomes cross-threading and stripping ate yy Be saree 4 
: ffal It D ffalo Ecli 
@ fastens and unfastens in less than a full turn — Ss Se, So. ee Se pee 336 
Bunting Brass & Bronze ‘Co 





® compensates for “warpage’”’ or ‘‘spring-back” 
of panels . c 


@ saves on structural weight and maintenance time a» > Calidyne Co. 
Cambridge Wire Cloth Co 


® provides positive clamping force of a bolt : Cameron iron Works, Inc., Forge & 
x ) Ordnance Div. .. es vonail 
. ; Camioc Fastener Corp... ‘ conan Ge 
prevents deflection under loads , oot ar ** eae See 
489 


Cannon-Muskegon Corp. 
Carpenter Stee! Co. 120 
Get a quick answer to your Carpenter Steel Co., Alloy ‘Tube Div. s. ioe 
stressed panel Carter Controls, Inc 
fastening Cash Vaive Mfg. Corp., A. Ww ——— 
problems. Write for Centralab Div., Globe-Union, Inc.... 492 
Catalog No. SPF 56 today! Central Foundry Div., General Motors 
ose 0eeese 0 me 


Cerp. . : 
Centrai Screw Co. 
pr emegs 4 oe Co 
. . Ch w 
“Specialists in fasteners for Industry’’ Char-Lynn Co. ... 
anaes vgee & Copper Se ae 2 
hicago Rawhide o..Se qc 
* ts; FASTENER CORPORATION | chicas screw Gon 808 ah 
hiksan Co. . 324 


62 Spring Valley Road, Paramus, N. J. Chrysler Corp., industrial Engine 
<o 


iv. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. ae Soe, Plastics Div... - 0.2 = 
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Clark Controller Co 

Clearprint Paper Co 

Cleveland Worm & Gear Co 

Climax Molybdenum Co 

Clipper Beit Lacer Co 

Cold Metal Products Co oe 

Columbia-Geneva Stee! Div., U. S&. 
Steel Corp. . .. 46-47, 

Commercial Shearing é Stamping Co. 

Cone-Drive Gears Div., eheniger Tool 
Ge. ese : 

Continental Feit Co 

Continental Rubber Works 

Continental Screw Co. 

Cooper Alloy Corp 

Cooperweld Stee! Co., “Ohio Seamiess 
Tube Div. .. > 

Cramer Controls ‘Corp 

Cramer Posture Chair Co., 

Crane Packing Co 

Cuno —» “ee Corp., "Super ‘Auto 
Klean 

Curtis Universal Joint Co., inc 


Cc 


Dana Corp. 

DeJur-Amsco Corp 

DeLaval Steam Turbine Co. 

Denison Engrg. Co., Subs. of Ameri- 
can Brake Shoe Co . 

Detroit Coil Co 

Diamond —— Co 

Diehi Mfg. ° 

Dings Brakes, inc 

Dodge Mfg. Corp . 

Doehler-Jarvis Div., National Lead 
ere sees , 256 

Dormeyer industries 

Douglas Aircraft Co., Inc 

Dow Chemical Co. 

Dow Corning Corp. 

Dudek & Bock Spring Mfg. Cc 

du Pont de Nemours & Co 
E. |., Elastomers Div 

du Pont de Nemours & Co 
E. |., Polychemicails Dept 

du Pont de Nemours & Co 
E. |., Textile Fibers Dept 

Durakool, Inc. . _ 

Durametaliic Corp. , 

Durez Plastics Div., Hooker Electro- 
chemicals Co. 

Dynamatic Div., Eaton Mfg. Co 


Eastern Air Devices, inc 

Eastman Kodak Co., Industrial Pho- 
tographic Div. . 

Elastic Stop Nut Corp. of America. 

Elco Tool & Screw Corp 

Electric Wheel Co 

Electrofilm Corp. .. ‘ aye 

Electro Metallurgical Co., Div. Union 
Carbide & Carbon Corp... .50-51 

Electro Snap Switch & Mfg. Co..... 

El _ National Watch Co., Electronics 


Elgin. National Watch Co., Ordnance 


Enjay Co., “Ine 


F 


Fabricon Products, Div. Eagle 
Picher Co. 

Fairfield Mfg. Co 

Falk Corp. 

Fastex Div., tHinois Tool Works 

Federal Mogul Div., Federal-Mogul- 
Bower Bearing, inc ‘ 

Feiters Co. 

Fenwal, inc. 

Firestone Plastics Co., Chemical Sales 
Div., Div. of Firestone Tire &@ 
Rubber Co. 

Firestone Tire & Rubber Co., Guided 
Missile Div. - 

Flanders Mill, Inc 

Flexonics Corp. 

Foote Bros. Gear & Machine Corp 

Formica Corp., Subs. American 
Cyenemse Co 

Samaren Co 

Franklin ales Co 

Frenchtown Porcelain ‘Co 


G 


Gariock Packing Co 
Garrett Co., Inc., George K 
Gates Rubber Co. . 


(Continued on P. 496 
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Why have orders for this 
unique miniature timer increased 


496% in the last year? 


.. . because Atcotrol is years ahead 


in benefits for both the installer and 
the user. Only by seeing Atcotrol 

performance, can you fully realize 
all its advantages. 


All terminals face the rear and are FIVE OPERATIONS 
protected by an arc barrier to facilitate CHECKED BY 

wiring and eliminate possibility of OBSERVING TIME FACE 
1) Total cycle time, 2) elapsed 
time, 3) motor operation, 

4) clutch operation, 5) switch 
fibre-glass reinforced. action. 


shorts. One piece terminal block is 
made of strong acrylic resin, 





Large, vertical silver contacts assure 
cleanliness and non-burning, low 


resistance conductance. Good contact HIGH REPEAT ACCURACY 

wiping action. Unique, non-slip clutch with 
infinite engagement points 
eliminates gear teeth mesh. 
Long life, unaffected by wear. 

FREE TRIAL OFFER 

TO EQUIPMENT MANUFACTURERS 

You can fully evaluate Atcotrol 9 

performance on the equipment 

you manufacture, under your 

operating conditions, in your AMAZING CIRCUIT 

laboratory, without obligation. VERSATILITY 

An Atcotrol will be sent to you for Reset or non-reset by merely 

test purposes, without charge, for changing rocker pivot position. 

as long as you need it. Six load circuits accommodated. 
147 circuit arrangements. 


AUTOMATIC TEMPERATURE CONTROL CO. 
Subsidiary of Safety Industries, Inc. 

5244 Pulaski Avenue, Phila. 44, Pa. 

Please send me an Atcotrol on consignment, 
for test purposes 


NAME 
COMPANY 
STREET__ 


city_ = CE 
IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL AND VANCOUVER 


495 





ACTUAL SIZE 


acked with PREMIUM 
Power and Performance! 


Here is a new, more powerful timing motor with the extra 
torque and gear train stamina you need for today’s ap- 
pliance timers and dozens of other timing jobs. And this 
bonus in power is combined with the usual HAYDON 
hysterisis motor advantages; small size, quiet operation, 
dependability, total enclosure and all-position synchronous 
operation. 
Speeds — 1, 2, 4, 6, 8 and 10 rpm; torque -10 ounce-inches 
at 1 rpm; 115 and 230 volt, 60 cycle. 


HAYDON MOTORS — A product of sound engineering 
and precision manufacturing . . . highest quality always. 
Write today for engineering data sheets on this new 2300 
Series Motor . . . and for catalogs describing the complete 
line of HAYDON Timing Motors and Devices. Or contact 
the HAYDON Field Engineer nearest you. 





* Trademark Reg. U.S. Patent Office 


HAYDON 


AT TORRINGTON 


A SUBSIDIARY OF GENERAL TIME CORPORATION 





HEADQUARTERS FOR 


HAYDON Manufacturi , Inc. 
TIMING ON Manufacturing Company, In 


3135 ELM STREET, TORRINGTON, CONN. 
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Gatti, Inc., Aurele M 

Gear Grinding Machine Co Joint 
iv. 

Gear Specialities, inc 

Generali Aniline & Film Corp., Ozalid 
Div. 439 

General Electric Co., Apparatus Dept 

22-23, 40, 52-53, 86-87, 

General industries Co. 

General Pilate Div., Metals & Controls 
Corp. . 

Gering Products, Inc., Custom Extru- 
sions Div. 

Gits Bros. Mfg. Co 

Gleason Works 

Goodrich Co., B. F 

Grant Pulley & Hardware Corp 

Graphic Systems 

Great Lakes Screw Corp 

Grip Nut Co 

Guardian Products Corp 


Hanna Engineering Works 

Hannifin Corp. 

Hansen Mfg. Co., Inc 

Harper Co., H. M 

Harrington & King Perforating Co. 

Harrison Radiator Div., General 
Motors Corp. 

Hart Mfg. Co 

Hartford Stee! Bali Co 

Hassall, inc., John 

Haydon Co., A. W 

Haydon Mfg. Co., Inc 

Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp 

Heim Co. 

Helicoid Gage Div., American Chain 
& Cable Co., Inc 

Heli-Coil Corp 

Heyman Mfg. Co 

Hilliard Corp. 

Hitemp Wires, Inc 

Holo-Krome Screw Corp 

Houghton & Co., E. F 

Howell Electric Motors Co 

Hunter Spring Co 

Hunt Machine Co., Rodney 

Hyatt Bearings Div., Genera! 
Corp. 


industrial Retaining Ring Co 
Industrial Tectonics, Inc 
International Harvester Co 
International Nickel Co., In 
international Packings Corp 
Investment Casting Co 


J 


Jack & Heintz, Inc 

Jeffrey Mfg. Co 

Johns-Manville Corp., Industr 
tion Materials 

Johns-Manville Corp 

Johnson Corp 

Jones & Laughlin Stee! Corr 


K 


Kaiser Aluminum & Chemical Corp 
38-39, 259 

Kalamazoo Div., N. Y. Airbrake Co 

Kaydon Engineering Corp 

Keuffel & Esser Co 

Keystone Carbon Co 

Kilian Mfg. Corp 

Koppers Co., Inc., Chemica! Div 96 

Kraiss! Co., Inc 

Kurz-Kasch Co 


L 


Lamb Electric Co 

Lamson & Sessions Co 349 

Leiman Brothers, inc 

Leland Electric Co., Div. The Ameri 
can Machine & Foundry C 

Lermer Plastics, Inc 

Lincoln Electric Co 

Linde Air Products Co., Div. of Ur 
Carbide & Carbon Corp 

Linear, inc. 

Link-Belt Co 

Logansport Machine Co., Inc 

Lovejoy Fiexible Coupling Co 

Lukens Stee! Co 
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M 


McGill Mfg. Co., Inc 
McGraw-Hill Book Co., Inc 
McLouth Steel Corp 
MB Mfg. Co., Inc... 
MacLlean-Fogg Lock Nut Co 
Madison-Kipp Corp. , 
Magnesium Co. of Americ 
Mahon Co., . 
Malieable Founders’ Society 
Mallory & Co., Inc., P. R. 
Mallory-Sharon Titanium Corp 
Manheim Mfg. & Beiting Co eetes 
Marbon Chemical Div., org-Warner 
Corp : 
Marlin-Rockwell Corp. 
Marquette Metal Products Co., 
of Curtiss-Wright Corp 


Subs. 


Marsh instrument Co . 434 


Master Electric Co 

Mechanical Air Controls, Inc 

Merkle-Korff Gear Co 

Metallurgical Products Dept., 
Electric Co 

Metals & Controls 
Plate Div 

Metais & Controls 
Thermostat Div 

Metal & Thermit Corp 

Meyercord Cc Name Plate Div 

Michigan Tool Co., Cone-Drive Gears 
Div 

Micro Switch, a Div. of Minneapolis 
Honeywell Regulator Co 7 

Midland Stee! Products Co 

Milford Rivet & Machine Co., 

Miller Co 

Miller Fluid Power Div., 
Corp 

Minneapolis Honeywell Regulator Co., 
industrial Div 

Minnesota Mining & Mfg. Co 

Minnesota Rubber & Gasket Co 

Monsanto Chemical Co 

Moraine Products Div., 
Motors Corp 

Morse Chain Co 
industry 

Mosinee Paper Mills C 

Mueller Brass Co 328 


General 


Corp., General 


Corp., Spencer 


The 


Flick-Reedy 


General 


A Borg-Warner 


N 


National Acme Co 

National Cash Register Co 

National Lock Co 

National Lock Washer Co 

National Screw & Mfg. Co 

National Seal Div., Federal-Mogu! 
Bower Bearings, Inc 

National-Standard Co 

National Supply Co., 
ucts Div 

National Tube Div U 
Corp. 

National Vulcanized Fibre Co 

Newark Wire Cloth Co 

New Departure Div., General Motors 
Corp 

New Hampshire Bal! Bearings, Inc 

New York Air Brake Co., The 

New York Belting & Packing Co.. 
Gilmer Timing Belt Div 

Nice Ball Bearing Co 

Nicholson & Co., W. H 

Norgren Co., C. A 


industrial Prod- 


S. Steel 
46-47, 


Oo 


Ohio Seamless Tube Div 
weld Steel Co 


of Copper 


3rd Cover 
252-253 


113 


Ohmite Mfg. Co 271 
4 


Onan & Sons, itnc., 0D. W 


Ortman-Miller Machine Co 


Pp 


Packard Electric Div., 
Corp 

Painut Co 

Parker Appliance Co 

Parker-Kalion Div., General Ameri 
can Transportation Corp 32 

Parker Rust Proof Co 

Parker Stamp Works, Inc 

Peerless Electric Co Fan & Blower 
Div 

Peerless Electric Co 

Penn Metal Co Inc 

Penn Precision Products, Inc 


Continued on p. 498 
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AC DRAWN OVAL 
ET ETAL ULES 


For Air Conditioning, Refrigeration, Fan Motors, efc. 


With Quick-Connect 
Terminals 


+ 


With Eyelet 


Type Terminals 


With Fork 
Type Terminals 


236, 330 or 440 volts, 60 cycles, A.C. 


LEAK PROOF CONSTRUCTION: 


Cases are seamless, and tops (see drawing) are joined to cases via 
a double-rolled seam which provides not only a perfect and perma- 
nent seal but also incorporates exceptional mechanical strength. 


No solder is needed or used. 


SPECIAL IMPREGNANT: 


Cases are filled with Chlorinated Diphenol Resin —an impreg- 
nant which is non-flammable and has high dielectric qualities. It 
has exceptional stability and long life, even at high operating 


temperatures. 


CHOICE OF TERMINALS: 


) 


Three types of terminals, (see 
illustration) to fit your particu- 
lar needs—speed connecting time whether you prefer mechanically 
joined or soldered leads. 





MOUNTING BRACKETS FOR THE 


WIDE RANGE OF SIZES: tt AC DRAWN OVAL 


CAPACITORS 
Available for 236, 330 and 440 volts 
A. C., 60 cycles. Conventional or barrier 
type terminal mounting. Two types of 
mounting brackets. 


Write for Bulletin 237H 


SHERIDAN ROAD NORTH 





INDEX TO 
ADVERTISERS 


Continued from p. 497 


Pennsylvania Flexible Metallic Tub 
Co. : ‘ 

F. (Canada) Ltd : 

Perkins Machine & Gear Co 

Pesco Products Div., Borg-Warner 
Corp . 

Pheoll Mfg. Co : as 

Philadelphia Gear Works, Inc...128, 

Polymer Corp. of Pennsylvania 

Potter Brumfield Mfg. Co., Div. 
American Machine & Foundry Co. 

Potter Co. see 

Pratt & Whitney Aircraft see 

Precision Castings Co., inc., Subs. of 
Harrisburg Stee! Corp f ‘ 

Precision Extrusions, inc 

Precision Rubber Products Corp 

Presstite-Keystone Engineering Prod 
ucts Co., Div. American-Marietta 
Co. 

Prestole Corp. 

Production instrument Co 

Progressive Mfg. Co., Div. of The 
Torrington Co. 

Protective Closures Co., Inc 

Purolator Products, Inc 


Racine Hydraulics & Machinery, Inc 
Ramsey Corp 
Reeves Div., Reliance Electric & 
—% | Co 42.43 
. Reliance Electric & Engr Co 
This PE ox- Rem-Cru Titanium, ine 
trusion made with a Remington Rand Univac, 
triple port, 4 mandrel Sperry Rand Co 
die. Quality contro! assured Republic Mfg. Co 
because dies and extrusions Republic Stee! Corp 


prody Rn Revere Copper & Brass, inc 
pe) ow Ge : Reynolds Metais Co., Parts Div 
Ripley Co., Inc 
Robbins & Myers, Inc 


. - 
You are assured —a highly efficient — i:sinsi'Asin"inc 


Corp 


Rockwell Mfg. Co 
Rockwood Sprinkler Co., Ball Valve 
Div 


Roper Corp., Geo. D 
=—S Ross Operating Vaive Co 
PE facilities are complete from billet casting to finished extrusion Rubatex Div., Great American indus 
. . tries, inc 
and include the latest methods of scientific quality control. Our Russell, Burdsall & Ward Bolt & 
, . Nut Co 
sole business is to produce high quality extrusions promptly 


at a reasonable price. s 


This PE specialization in producing aluminum extrusions SKF mg es, _ 

. . : : St. Joseph ead Co 
(neither fabricating or manufacturing other products) is Sanborn Co 

. : Sandstee! Spring Div Sandvik Stee! 

your assurance of immediate skilled attention to your inquiries. Inc 
Sandusky Foundry & Machine Co 
Sandvik Steel, inc 
Schrader'’s Son A Div. Scovill Mfg 

Cc 


Wec 
e can serve you promptly, efficiently, and at low cost on 


either standard shape or especially designed extrusions. 


= o 
. : , Scovill Mf Co 
PE engineers have wide experience in all types of fabricating Screw Resor h Association 
operations and can provide invaluable aid in helping } | = ee 
create new aluminum extrusion applications that will cut si Servo-Speed Oiv., Electro Devices 


Inc 
Set Screw & Mfg. Co 
. ian . ‘ . Sewall Mfg. Co., E. B 
inquiries receive personalized and confidential attention. Shakeproof Div. of illinois Tool 
V/orks 


— Sharon Steel Corp 
—- Write for SIMPLE, COMPLEX — LARGE OR SMALL Shell Oil Co 


\——-s aa ’ Simmons Fastener Corp 
aS # free Copies You'll find PE thoroughly experienced Skinner Electric Valve Div., Skinner 
PEExtrusioneeringNews «nd well equipped to produce almost Chuck Co 
Mew illustrated bulletin covers cose any type or size extrusion to serve your Smith Corp A international 
studies of cost-cutting extrusion op- needs, There are over 5 000 standard Div 
plications, includes helpful technical PE shapes to select from—without a Smith Corp A. Oo Electric Motor 
data for design engineers and pur- die service charge. PE Extrusioneering iy 110 
chasing executives and gives further provides the answer for especially | South Chester Corp., Southco Div 
facts on PE facilities. designed shapes — Southington Hardware Mfg. Co 
Spaulding Fibre Co., Inc 
Speer Carbon Co 
Spencer Thermostat Div Metals 
PRECISION EXTRUSIONS, INC. Controls Corp 
Sperry Products, inc 
Square D Co 
729 GREEN AVENUE BENSENVILLE, ILLINOIS Stacor Equipment Co 


PHONE: BENSENVILLE 98 ¢@ CHICAGO TUxede 99-1701 Stalwart Rubber Co 
Standard Pressed Stee! Co 54, 124 
Stanpat Co 
Star Expansion Fasteners 
Stephens-Adamson Mfg. Co Sea! 
master Bearings Div 
Sterling Bolt Co 


manufacturing costs and improve product quality. Your 
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Sterling Electric Motors, inc 
Stewart Die Casting Div., 
Warner Corp. 
Stewart Warner 

Div. 

Stow Mfg. Co 
Stromberg Carison 
Dynamics Corp. 
Sylvania Electric 

Parts Div 


Stewart 


Corp., Wholesale 


Div., General 


Products, inc., 


T 


Taylor Fibre Co 
Teiner Co., inc., Roland 
Tennessee Coal & Iron 
Stee! Corp. 
Thermoid Co. ; 
Thiokol Chemical Corp ‘ 
Thomas Flexible Coupling Co 
Thomas Publishing Co. . 
Thompson-Bremer & Co., Subs. of 
American Machine & een, Co.. 
Thompson Fiber Glass Co., H. 
Tickle Engrg. Works, Inc., pe 
Timken-Detroit Brake Co., Rockwell 
Spring & Axie Co ' 
Timken Roller Bearing Co 
Timken Roller Bearing Co., 
Tube Div 
Tinnerman Products, 
Tomkins-Johnson Co 
Torrington Co. (Needle Bearing) 
Torrington Co., Speciaities Div 
Townsend Co 
Trombetta Solenoid Corp 
Tru-Seal Div Flick-Reedy Corp 


Div., U. S. 
ps 46-47, 
Sudha 


4th ‘Cover 
Stee! & 


Inc 


U 


Union Carbide & Carbon Co 
Bakelite Co 
Electro Metallurgical ‘Co. 
Haynes Stellite Co 
Linde Air Products Co 
S. Electrical Motors, 
S. Gasket Co 
S. Graphite Co., 
Wickes Corp 
S. Rubber Co., Mechanical Goods 
Div 76-77 
S. Steel Corp 46-47, 103 
S. Stee! Export Co 46-47, 103 
S. Stee! Supply Div., U. S. Steel 
Corp 46-47, 
Universal Drafting Machine Co 
Universal Oi! Seal Co 
Universal Screw Co 437 
University of California Radiation 
Laboratory 431 


Inc 


Div. of the 


103 
270 
482 


Vv 


Veeder 

Vickers 
Corp 

Viking Pump Co 

Virginia Gear & Machine Corp 
Vulcan Electric Co 


Root, inc 


Inc Div. of Sperry-Rand 


128, 


Ww 


Corp 
Inc 


Wagner Electric 

Waides-Kohinoor 

Wales-Beech Corp 

Wales-Strippit Corp 

Ward Leonard Electric Co 

Watlow Electric Mfg. Co 

Waukesha Foundry Co., Foundry Div 

Webster Electric Co., Oil Hydraulic 
Div 

Weckesser Co 

Weldon Tool Co 

Westinghouse Electric Corp 

West Point Manufacturing Co 

West Virginia Works, Connors Steel 
Div., H. K. Porter, inc 

White Mfg. Co., S. S 

Whitney Chain Co 

Wiegand Co., Inc., 

Wilson Co., H. A 

Wisconsin Motor Corp 

Wyman-Gordon Co 
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/ wite Stott Atwarers Hoof 
fu: of 9 new outboards 


with help from 
SEWALL GEARS 


Outboarding at its exciting 
best ... with a model for every 
need from 3.6 h.p. to 40 h.p 
that’s Scott-Atwater's new 
fleet with features such as 
Raymond Loewy design 
new color choice Aqua 
mute" exhaust Bail-A 
Mati and many others 
including full gear shift with 
help from Sewall Gears for 
rugged, dependable 


service 


Sewall’s complete gear service 
can help you... call us! 


Custom-made gears 


% = 


Made-to-order sprockets 


o_ 


Special gear racks—to order 


® é 


E. B. SEWALL MANUFACTURING COMPANY 


704 Glendale Street, 


St. Paul 14, Minn, 


Our reputation is based on quality, 
service and price. If you're like our 
regular customers you're vitally 
concerned with these three factors 
when you buy gears. (1) Gears must 
meet your specifications exactly, in 
strict accordance with your prints. 
2) Gears must be delivered as sche- 
duled. (3) The price must be rea- 
sonable. Sewall gears are made by 
men who are fussy about specifica- 
tions. We have a wide range of 
late-model machine tools, inspec- 
tion instruments and checking 
equipment regularly serving cus- 
tomers across the nation. Our large 
modern plant is handy to rail, truck 
and air transportation. 


Let us quote on your specifications! 


Write for New 
4-page Bulletin 


The Sewall Story 
. richly illustrated 
with in-plant photos 
. includes listing 
of capacities and 
facilities. 


Midway 5-7721 





SOME M-R-C INTEGRAL SHAFT 
BALL BEARINGS 


M-R-C synthe Sead 


INTEGRAL SHAFT 





BALL BEARINGS 


Reduce manufacturing and maintenance costs— 
eliminate inner ring and shaft fitting problems. 








@ Bearings protected against dirt and moisture 
during installation and use. 


@ Prelubricated unit assures proper type and 
amount of grease. 


e Cartridge type unit simplifies installation with 
minimum of parts. 





When quantities warrant, bearings can be supplied with shaft exten- 
sions having machined holes, grooves, keyways, slots, shoulders and 
threads, and with pressed flingers, snaprings, collars or other parts 
mounted on them. Shaft ends can be supplied unhardened to be mod- 


iene a . : ified by customer if required 
eel 


: wee: ee oe, ~T) 
} 
i++ : tr 
/ ) t 1} 
yf] / } M-R-C Engineers are available for 
eS J dav gh 
Ls A 77 rams. | consultation on your bearing probiems. 





MARLIN-ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, NEW YORK 
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Just tell us here at Master what you want in 
power drives—and get the utmost in flexibility, 
compactness and performance. It probably 
won't be as complicated as the multi-shaft Gear- 
motor illustrated here, with 14 shafts turning at 
diverse speeds. But, regardless of what you 
need, Master can supply the right combination 
of horsepower, shaft speed and mounting fea- 
tures with whatever Master components are 
required—all combined in one compact efficient 
unit. Just ask for information. 


Motor Types 
l start indus 
Construction ..Open, enclosed 
h xplosion-proof speci 
Speeds 
Installation 


Si igle -speed 
Horizontal o1 
and other feat 


Power Drive 


Electric brakes (2 ty pes) 
Features 


duction up to 432 to 


electronk 


ELECTRIC COMPANY, Dayton 1, Ohio 


splash - proof, fan -cooled, 


nous, repul 
direct current, 


} 


iable speed 


ithout I 





New! Completely redesigned milling machine 
switches spindle to TIMKEN’ bearings 


"THIS Kempsmith Master-Mill, 

made by Kempsmith Machine 
Company, is a brand new improved 
model designed to meet new de 
mands for higher production, lower 
milling costs. Kempsmith switched 
to Timken tapered roller bearings 
on the new Kempsmith Master Mill 
to offer users their many advantages 
on the spindl. on the table leadscrew, 
on elevating pinion, and cross feed 


screw 


Kempsmith reports that Timken 
bearings are easier to install and ad- 
just, have greater load capacity in 
small space, are much easier to pre- 
load 

Timken bearings hold the spindle 
in rigid alignment mecting the .t 
quirement of zero end play over a 24 
to 1500 rpm speed range.” Tapered 
construction lets Timken bearings 
take the radial and thrust loads en- 
countered by a milling machine 


spindle, in any combination. 


Timken bearings were specified, 
too, because of the heavy shock loads 
induced by the milling cutter—shocks 
further amplified by interrupted cuts 
Rollers and races in Timken bearings 
are case-carburized, with tough, 
shock-resistant cores under hard 
wear-resistant surtaces. They'll take 
heavy shock loads! And Timken bear 
ings give extra load-carrying Capacity 
with their full line contact between 


rollers and races 


Geometrically designed for true 
rolling motion, Timken bearings are 
precision manufactured, under rigid 
quality controls, to conform to their 
de sign We even make our own steel, 
something no other American bearing 
maker does. Buying or building 
machines like this? Look for the 
trade mark IIMKI N on every 
bearing! The Timken Roller Bearing 
Company, Canton 6 Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address LIMROSCO 


KEMPSMITH MACHINE COMPANY mounts the spindle of their new Kempsmith 
Master-Mill milling machine on Timken tapered roller bearings to hold 
spindle in rigid alignment. 


TAPERED ROLLER BEARINGS ROLL THE LOAD 





